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At a meeting this week of the Croton Aqueduct 
Commissioners, the Board of Engineers, appointed 
in April last to consider the plans of the Quaker 
Bridge dam were requested to report by July 11, or 
as soon thereafter as practicable, and the Chief En- 
gineer to be prepared to take speedy steps toward 
advertising for bids for the work. There is certainly 
the most urgent need for the speedy beginning of 
work on the dam, which must take some years to 
build at best, but it is hardly right that a Board of 
Engineers considering so important a matter as the 
proper design of the dam, should not take all the 
time they felt to be necessary to reach positive con- 
clusions, nor do we presume they have or will do so, 

slice 

Messrs. H. C. LITCHFIELD, assistant engineer, 
and H. D. MURPHY, artist, of the Nicaragua Canal 
Survey Expedition, have arrived home, and bring 
news from the expedition to June 11. All were 
well, and the surveys were practically finished and 
very satisfactory. Chief Engineer MENOCAL had 
arrived at the headquarters, on the San Juan, from 
his visit to the west side. The location of the lower 
route had already been completed from Ochoa to 
Greytown, except some local examinations and 
borings which Mr. PEARy had directed to be made. 

The distances of the final location of the upper 
route, which is the one which seems decidedly the 
best, and will probably be adopted, were as follows. 
We add for comparison the corresponding distances 
by the survey of 1885: 

Survey of 1885, Survey of 1888, 
ree Free 
Can'l Nav. Tot.|Can’l Nav. Tot. 


Western Divi- 

SiON...+++-++ 17.27 OO 17.27) 12.14 4.583 16.97 
Lake Nicar- 

AGUA. «.--- 00 56.50 56.50 OO 56.50 56.50 
San Juan riv. OO 64.54 64.54 OO 64.54 64.54 
San Francisco 41.45 

basin .. - 3.00 9.0L 12.01 2.07 ; 9.04 12.56 


Great Divide 
Carb, ccccccee 3.00 Oo 8.00 3.08 00 3.08 
Divide cut to 

Greytown... 16.48 OO 16.48) 12.9 3.40 16.35 


Total. ..-... 39.75 130.05 169.80 30,19 139.76 169.95 
+ 

THE principal changes, and decidedly important 
ones, ‘are the substitution of 4.83 miles on the 
western division, 1.45 miles on the middle division, 
and 3.40 miles on the eastern division, or 9.68 miles 
in all, of free slack-water navigation in basins pro- 
duced by dams,for equal lengths of canal in excava- 
tion. This not only gives less cost and simplifies 
construction, but gives much freer and safer naviga- 
tion, both because of the greater depth and the 
greater width. The possibility of doing this bas been 
suggested before, and is apparent from the maps, 
but it had not been definitely determined. 

The canal project now includes only 30.19 miles of 
canal excavation proper, only 3.03 miles of deep ex- 
cavation, and only about 8 miles more of excavation 
averaging over 20 ft. deeper than the canal prism of 
30 ft. The route is a wonderfully favorable one and 
has been very skilfully studied. 


o-— —— 











THE total length of the embankment for impound- 
ing the waters of the San Francisco will be about 
4,362 ft. divided into ten different embankments of 
varying lengths, as against 6,550 ft. in one embank- 
ment estimated in 1885. The length of waste-weirs 
proposed is included in the total of 4,362 ft. Where 
the hills do not reach the necessary height for the 
confining basin, their summits will be raised by 
meaus of embankments which may necessitate a 
total length on the crests and ridges of 15,000 ft. This 
work involves neither engineering difficulties nor 
considerable expense, but the necessity was not de- 
termined in the former surveys. 

ee oeenah sake 

THE latest reports from Panama, of date June 16, 
are that every energy is now directe toward put- 
ting in the locks, leaving other work and other 
questions in abeyance. The correspondent of the 
New York Times says: 

“IT have been on the line of the canal again and again 
since the construction of the locks began. This is what 

have seen—that almost everything else has been aban- 
duned and all energy concentrated on the locks. 


here is a vast amount still to be done outside of these 
temporary contrivances.” 


This seems to indicate that the real intention is to 
let the Chagres problem “slide”, and concentrate all 
work on the canal proper, until the latest possible 


date, with the idea that, whatever new necessities 
may be revealed when that problem is seriously at- 


tacked, there will then be a better chance to raise 
the money. 





THE Journal Des Débats says the exact result of 
the subscriptions to the Panama Lettery Loan is 
not yet known, but it is believed that the amount 
of applications will equal only about one-half the 
sum asked for. The Bourse was correspondingly 
agitated. There were large sales of all kinds of 
securities. Three per cent. rents for money declined 
30 cts.; Panama Canal, 37 francs; and other securi- 
ties 6 to 8 francs, but there was a recovery next day. 


— 


The Panama Star and Herald, remarks: 

“ The locks which are being constructed on the Pan- 
ama canal are not designed to be a permanent feature 
of the canal, but vave been adopted through the neces- 
sities of completing the work and opening up the 
canal within the requiredtime. These locks, then, are 
temporary arrangements, which will be removed as 
soon after the opening of the canal, as can be conve- 
niently done, The building of these locks requires the 
Outlay of prodigious sums of money, but this immense 
expenditure cannot be now avoided. 

* For the excavation of all the locks there will have to 
be removed, according to estimates, 1,200,000 or 1,300,000 
cu. meters, of which op April 25, there had been about 
240,000 meters removed.” 


—_¢-—__ -——_—— 








OUR latest information is that ‘‘ there is no ques- 
tion at all’ about the construction of the Chig- 
necto ship railway in Nova Scotia, and, as it is the 
pioneer ship railway of modern times (there were 
some small affairs of old) we shall endeavor to fol- 
low it closely, and to describe and illustrate it as 
the work goes on. While itis short and will not carry 
very large vessels, all the conditions are compar- 
atively difficult especially in the high tides, so that it 
will bean excellent place to demonstrate the practica- 
bility, both constructively and commercially, of 
ship railways for inter-ocean ship transportation; 
and should it be successful, it would be likely to 
‘greatly help toward the building of the Tehuan- 
tepec Ship Railway, and perhaps to the building of 
a Florida ship railway and Georgian Bay-Toronto 
ship railway likewise. We have never been able to 
see why the project should not be entirely success- 
ful if properly worked out. 


—_——_—_-¢ 


The line is about 17!¢ miles long, straight from 
end to end, with the very favorable grades of 0.2 per 
cent., or 10.56 ft. per mile. There are to be 40 ft. 
hydraulic lifts at eachend of a capacity of 2,000 tons, 
to take a vessel 250 ft. long and up to 60 ft. wide. 

The use of the canal will save from 500 to 700 
miles of a dangerous coast from the St. Lawrence 
and Gulf ports on the east, to St. John N. B. and 
other ports to the west and south. 

It is estimated that fully 600,000 tons of merchan- 
dise would be carried over the road annually, re- 
quiring an equal amount of registered tonnage to 
carry it, and that a fair rate of tolls would be 5V cts. 
for cargo and 10 cts. per ton for vessel. The rev- 
enue would therefore be on this basis 600,060 tons at 
60 cts. = $360,000. And it is estimated that 30 per 
cent. of this would cover working expenses. The 
railway would be in operation from 7 to 8 months 
in the year only. And a further revenue may 
be derived from its use in winter time for the 
repair of vessels requiring to be raised out of the 
water. The Dominion Government is to grant it 
an annual subsidy of #170,000 for 20 years. 





Se ee 


THE House of Commons has rejected the Channel 
tunnel bill by 307 to 165, which is a rather hopeless 
looking vote, but about twice as near to authorization 
as the scheme has ever come before 

THE most serious railway accident of the week 
was the ditching on June 23 of the “‘ Thunderbolt”’, 
the west-bound passenger train of the New York, 
Lake Erie & Western Railroad, on account of a 
misplaced switch at Whitehouse, three miles from 
Cuba, N. Y. The engineer was killed, and the fire- 
man, a brakeman and two passengers were badly 
injured. It is thought that the switch was wilfully 
misplaced, as the target was set right for the main 
track and the lock had evidently been tampered 
with.—tThe collision of a freight and a coal train 
on the Pennsylvania Railroad near Schuylkill 





Haven, Pa., on June 22, resulted in the death of the 
engineer and the fatal injury of the fireman and one 
other man.—June 14, an excursion train was de 
railed near Braddock, Kan., on the Santa Fé road, 
and about fifteen persons injured Six laborers 
were killed and four fatally injured in a wreck on 
the Pennsylvania, Schuylkill Valley Railroad, at 
Cable City, Pa., June 25. <A freight train collided 
with a gravel train, burying the men in the debris 
e 

THE following bridge accidents are reported. A 
bridge over the Mad river near Springfield, O., was 
burned June 2%. The Bee Line trains are now 
running over the N. Y. P. & O. line, via Enon. It 
will require about three weeks to replace the bridge 
——The approaches to the Kansas Avenue bridge 
Carondelet, Mo., have been seriously damaged by 
storms. June 22, at Dugan’s stone quarry, near 
Nevada, Mo., on the Nevada & Meriden HRranch 
Railroad, an engine and caboose were being backed 
across a large trestle, when the tender left the track 
and the trestle fell. It is reported that the rails 
hung together and held the locomotive and caboose 





suspended in mid air.——One span of the Green 
Bay Railroad bridge at Grand Rapids, Mich., was 
taken out by a gale June 20..—The south bound 


passenger train from Montgomery to Mobile, went 
through a small bridge a mile north of Tensas 
Ala., June 27, killing the engineer, fireman and two 
tramps, and dangerously injuring some others 


A WASHOUT at Dayton, Tex., caused by a rise in 
the Trinity river has delayed trains on the Southern 
Pacific Railroad during the last week.—A bridge 
on the Caseyville road near St. Louis was washed 
away by a recent storm.——A bridge over Castle 
creek near Redding, Cal., was swept away by a 
flood June 14. 


a 


TERRIFIC washouts have occurred in Mexico all 
along the line of the Mexican Central Railway in 
South Central Mexico, the worst effect having been 
at the city of Leon, where great numbers of adobe 
houses were washed down, causing the loss of fully 
1,500 lives,and perhaps many more, over 1,000 bodies 
having been already recovered. The circumstances 
are such as to require more extended description 
than we can give in a news note to have them fully 
comprehended, and as they are of technical interest 
in several respects, we sball describe them more 
fully next week, only adding now that such a storm 
is without precedent forthree centuries, and that it 
seems to afford some support for the belief current 
in Mexico that the railways are having a modifying 
effect upon the rainfall. 


A CURIOUS wreck occurred at Amsterdam, on the 
New York Central Railroad on the 2ist inst. due 
directly to the use cf train brakes, illustrating that 
the best device cannot always under all conditions 
give safety, but may even cause danger. Part of a« 
freight train, the first 6 cars, were equipped with 
the Westinghouse automatic brake. Behind these 
were 16 empty cars,and behind them 2i loaded cars. 
A hose burst on the braked cars and of course in- 
stantly put on the brakes. Had the air brakes been on 
allor half of the cars, all would have been well; but 
being on only a few, with a heavy unbraked train 
behind, and the brakes going on with maximum 
force from the breaking of the hose, the rear cars 
crowded up with such force as to cause a bad derail 
ment and general smash-up. Nv one was injured, 
but the track was blocked for nearly three hours. 

Aetaicthicnilgalntiat 

THE contemplated bridge over the Mississippi 
at Memphis, Tenn. ought, in the opinion of promi- 
nent steamboat men who have been expressing 
their views in the newspapers, to have a span of at 
least 1,000 ft. near the Memphis shore and 8 ft, 
above high water mark, to prevent its interference 
with navigation. 


—_ --—-- 


THE bridge connection of the Kings County “‘L’ 
road is being pushed forward and it is expected that 
it will be completed by August 1. A covered walk 
to be used only by passengers from New York is 
being erected between the station opposite No. 21 
Fulton St. and the bridge platform. Passengers 
for New York will have to reach the bridge by way 
of Sands St. 
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The Serious Financial Condition of the 
Chicago, Rock Island & Pacific. 


Eastern financial circles have had another proof 
of the alarming condition into which Western rail- 
way properties have fallen by the result of a close 
analysis of the last annual report of the Chicago 
Rock Island & Pacific Railroad Co., which has been 
made by Mr. W. H. Woops of 8 Broadway, New 
York City. Mr. Woops was employed by one of 
the principal banking houses of New York to make 
a careful examination and report upon the finan 
cial condition and prospects of the company. His 
report revealed such a state of affairs that he was 
requested to make a supplemental report based 
upon the figures given in the annual report of the 
company, dated April 1. In this report, which has 
just been made public, Mr. Woops says: 


“As requested, Lam now able to supplement the report 
made to you in March last, and T will preface it by saying 
that it is now clear that overbuilding, reckless competi- 
tion, and Grangerism have at last about wrecked the 
Rock Island Road. It is sad reading to the holders of the 
capital stock of this once valuable property to be told that 
they are on the eve of a stoppage of dividends; but such 
I believe is the case, I feel certain the Directors feel 
deeply grieved over the condition of the company, for it 
isa board that has always treated the stockholders fairly 
ind liberally. Indeed, it is because they have been so 
liberal that the company will now have to stop paying 
dividends, I think the board makes a mistake by not 
issuing to the stockholders a frank statement of the com- 
pany’s condition and needs, but I suppose they dislike to 
face the demoralization it would cause, 

“A careful analysis of.the report just issued for the 
fiscal year ending March 31, 1888, shows that the actual 
netearnings were only 3.68 per cent. on the $46,152,800 of 
capital stock, after the payment of fixed charges; and 
yet 7 per cent. incash dividends was paid to stockholders, 
It is true that $844,000 for premiums on 5 per cent. bonds 
sold, and $220,000 for receipts from land sales were added 
tothe income, but neither item hasany bearing whatever 
on the net earnings of property, nor should either be 
counted in a statement of that kind. The plain statement 
of pet earnings and fixed charges for the year is as fol- 
lows 


Net carnings over operating expenses...... 


$4,767 667.34 
Interest received from proprietary roads.... 


198,170.37 





Total net income from all lines.......... $4,960,837.71 
rhe actual tixed charges were : 
Interest prid on bonded debt... $1,810,777.78 
Rentals of leased lines Ja eich 411,400, 


Bridge rentals and tolls..... : 206,387. 
Equipment and repairs ae 833,377.56 — 3,261,943.71 


Net for stock (3.68-1000n $46,152,800). $1,698,894,00 


“The charge of $833,377.56 for equipment and repairs 
is less than it should have been to keep the road in good 
condition, because for the past seven years this charge 
has averaged over $1,000,000 per annum, and is just as 
much a tixed charge on net earnings as interest on the 
bonded debt, 

“A startling exhibit of the report is, that notwith- 
standing the company received $4,196,000 in cash for 41,- 
0 shares of Capital stock sold last September at par, and 
the $1,064,000 in cash for premiums on bonds and land 
sales, yet on March 31, E888, the cash and cash items were 
31,536,201 less than a year ago, and the floating debt had 
increased $1,165,530, Since April 1 last the company has 
paid $982,628.50 in cash for interest and dividend; on 
July 1, $962,000 must be paid for interest alone, and on 
Aug, 1 $692,282 for the 146 per cent. dividend just de- 
clared, 








“For the new tiseal year the tirst quarter is now almost 
finished, and the loss in net earnings as compared with 
last year is simply fearful. With the beginning of the 
second quarter the new Lowa law goes into effect, and of 
1.227 miles of road 1,065 are in that State. Even if the 
crops along the lines of road should prove as good as they 
now promise, no conservative friend of the property will 
estimate the net carnings for the year at over $4,250,000, 
including interest likely to be received from proprietary 
roads, and with this estimate the result for the year will 
be as follows : 

Total net income from all lines estimated.... $4,250,000 
The fixed charges will be : 
Interest on bonded debt............ 
Rentals and bridge tolls, (same as 


$2,288.,000 


AG NN. ooo chs asads cenaneees 617,000 
Equipment and repairs, (same as 
|. ER ea ae 833,000 — 3,748,000 


Net for $46,152,800 of stocks. .......5........ccees $502,000 

“If more of the 5 per cent. bonds should be issued 
during the year, of course the interest charge would be 
increased, 

* The conclusions to be drawn from the above are that 
no dividends should have been paid for the past year, bu, 
the $3,010,518 so paid out should have been reserved to 
mect the pressing emergency that the company now has 
to face. Also, that if there is no backset to the crops, if 
rates shold go no lower, and if the amopnt spent f’ 


equipment and repairs should be kept down as low as last 
year, then probably 1 per cent. can be earned on the stock 
after the payment of fixed charges. 

“If, however, a disaster of any kind should come, or 
should the same amount be spent for equipment and re- 
pairs as hus been required for the past seven years to keep 
the property in good condition, then the road will fail to 
pay its fixed charges. 

“IT don’t hesitate to express the opinion that, with the 
dividend declared yesterday, you have seen the last di- 
vidend on Rock Island that you will see for a long time. 
I can but express surprise that it was declared by a board 
composed of such able men, but it may have been done to 
avoid the necessity, for the present, at least, of the New 
England savings banks’ selling the securities of a road un- 
able to pay dividends. 

“It will be asad, sad thing to see the old Rock Island 
join the group of non-dividend-paying stocks, but the Di- 
rectors and stockholders are now brought face to face 
with it. It is not a question of dividend any longer with 
the Directors; the vital question with them from now on 
will be to provide for the fixed charges. 

** With this plain statement of facts, is there any wonder 
that parties who have heretofore been friends of the 
property have sold out their holdings, because they 
believe that in less than a year the stock will sell below 
$50 per share, and the Rock Island 5s under 85? Fifty for 
the stock, however, is equal to par for original holders, 
because, you will remember, the stock was doubled some 
years ago. I beg to state that there is not a figure in the 
ubove report but what is official, except the estimate of 
income for the new fiscal year.” 


In an interview Mr. Woops gave the following 
graphic description “of the state of affairs on the 
Western roads. 


I feel satisfled that very few of the Rock Island stock- 
holders and bondholders have any idea of the condition 
of the property—in fact, from what I hear I am inclined 
to believe that some of the Directors are really igno- 
rant ofits condition. My main reason in making my 
report public was to show to the owners of granger 
stocks and bonds generally, to what straits theit prop- 
erties have been brought by overbuilding, granger 
laws, communistie ruilroad commissions, and the ever- 
lasting, fool-hardy rate cutting by general managers. 

“Just think of it—in only four systems of the 
Granger roads—Northwest, Burlington, Rock Islandj 
and St. Paul—about $700,000,000 are invested, owned 
mostly here inthe East and in Europe, and th's vast 
sum is to-day absolutely at the mercy of reckless and. 
in some cases, speculating managers, demagogues in 
Legislatures. and generally old played out politicians, 
composing the State Railroad Commissions, who know 
little and care Jess about the needs of the roads, but 
who think it will make them popular with the masses to 
‘put the serews on’ in every way they ean. 

“At last the inovitable result is at hand, for it looks 
clear to me that Rock Island and St. Paul have tumbled 
over the precipice as dividend earners, Burlington is 
trembling on the brink, and stanch and well-managed 
Northwest is getting near dangerous ground—I say 
near dangerous ground, beeause of the statement of its 
business for the past five months. 

aieiieeens el 


The Manchester Ship Canal. 

Engineering is now publishing a series of articles 
describing, in detail, the progress made and the 
methods employed on this great work, which is one 
of the most important and extensive engineering 
works now being executed, and as such may be 
watched with much interest by engineers all over 
the world. We therefore abstract very fully from 
Engineering, confining ourselves, however, to the 
facts of permanent interest, and omitting many de- 
tails of minor importance, or merely relating to the 
present status of the work : 


The total length of the canal is a little more than 
35 miles. For convenience of management the line is 
divided into nine sections, each in charge of an agent 
and each separately equipped with an organized staff, 
work-shop, plant and other requirements, as if it were 
a separate contract. The chief engineer of the canal 
company’s staff is Mr. E. LtapER WI uutiaMs, and his 
principal assistant Mr. W. Henry Hunter. The con- 
tractor is Mr. T. A. Waker, and his manager is Mr. 
W.H. TopHam. 


SecTIon No. 1- 


Section No.1 extends from 0.m.to4%4 m. The con- 
tractor’s staff consists of an agent, sub-agent, engineer, 
assistant engineer, two draughtsmen, a pay clerk, two 
assistants, fourtime keepers one walking gauger and 
two sub-gaugers. The number of men employed on 
this section is about 1,400. An engineerand an assistant 
look after the canal company’s interests. 

About 300 acres of land were required to carry out the 
eanal works on this section, to provide for the embank- 
ments, land works, ete.; and an additional 20 acres has 


been turned over to the contractor for the erection «: 
offices, huts and workshops. 

Work on Section 1 was begun about the first of the 
year. At the end of May 700,000 cu. yds, of soft materia). 
and 20,000 cu. yds. of rock had been excavated, and the 
present daily average is 10 000 cu. ydx. soft and 1,000 ev, 
yds. of rock excavation. Work is carried on night and 
day. Of the 5,000,000 cu. yds. of excavation which this 
section contains, the borings show that about 1,000.10 
eu. yds. isrock, The first cutting is made from 10 fr. 
to 200 ft. wide, and from 12 ft. to 16 ft, deep. 

“Several of Ruston & PRocTOR'Ss steam navvies ay 
one of J. & W. WILson’s steam crane excavators are at 
work stripping the clay from the rock, the surface soi! ¢. 
adepth of about 18 ins. having been previously stripped 
by hand labor and put aside for subsequent use in soiling 
spoil banks. The steam navvies on this section hay. 
buckets holding 14% cu. yds., and three scoops fill each 
wagon. The wagons are worked by two horses from th; 
center road to the side roads under the bucket of thy 
steam navvy, from whence they are picked up by an 
engine and run to the spoil bank. Where the rock per 
mits, stripping to an average depth of about 12 ft. varying 
in width up to 200 ft. is carried through the whole length 
this work is being done by steam navvies, after the first 
6 ins. or 9 ins. of soil have been removed by hand 
Through this cutting and below the present bottom « 
gullet, about 10 ft, deep and 20 ft. wide, is being carried 
through the rock by hand labor. The rock is red sand 
stone, which hardens rapidly on exposure, and gunpowde: 
is used for blasting it out. The stuff from this excavation 
when blown out is loaded into skips of 1 cu. yd. capacity, 
and lifted into the wagons by steam cranes running on a 
line of rails parallel with the edge of the gullet; th: 
large stones are saved for pitching the adjacent sea wal), 
and these are at once dressed with stone picks.” 


The nature of the soil in the cuttings is generally 
a gray sandy earth for about 3 ft., then stiff brown 
clay for 10 ft. or 12 ft. to the red sandstone. No 
pumping has been required as yet, but arrange 
ments for draining the whole section have been 
made. 

A water course which crosses the line is carried 
under it by means of a syphon, which, under the 
canal, will be 6 ft. by 6 ft. and have vertical side 
walls. A temporary road has been laid along the 
whole section, which for some distance runs along 
the shore of the estuary just above high-water 
mark. All the roads on this and other sections are 
of a very substantial character, being laid with 
56-lb. rails, Vignoles section, spiked with four dogs 
to 9-ft. ties, 10 ins. x5 ins., of which there are 2,000 
to the mile. The wagons used are end and side tips 
and have wrought-iron wheels with steel ties 
They ‘are called 44g yd. wagons, but their water 
level capacity is 44% cu. yds., and the amount they 
actually contain varies greatly with the character 
of the material. 


“ The buildings in the Eastham yard consist of an engine 
shed to hold twelve engines, a carpenters’ shop, a fitters’ 
shop with lathe, planing machine, etc., a blacksmiths’ 
shop, four fires and one 7 cwt. steam hammer, a large 
cement shed, a store, and a sawmill. To accommodate 
the labor employed on the section, there are seventy sub- 
stantially built huts, each capable of holding eight lodgers 
over and above the family catering for them; there is 
one large barrack to hold 50 lodgers. There is a well in 
Eastham yard from which the supply of water for the 
section is obtained ; a pumping engine is fixed at the well 
and the water raised to tanks built on trestles about 20 ft. 
high ; from these tanks water is supplied by gravitation 
over the whole section. 


“There is but little contract work going on on this length: 
the soil-stripping is let by contract, also the tipping on 
the spoil banks, but for the main work carried out by 
machinery, the contractor employs day labor; however, 
a bonus is paid to the workmen at each excavator, so 
much per wagon when the number exceeds a fixed quan- 
tity,so the system in a measure approaches contract 
labor. The steam navvies used are the ordinary type, 
Dunbar & Ruston’s patent, built by Ruston & Proctor, 
and of 10 horse-power. The Wilson excavator is an ordi- 
nary 10-ton steam crane with a jib about 35 ft. long: 
midway on this} is fixed a frame carrying the bucket 
(of 1% cu. yds. capacity), the lift of the bucket being 
from the chain over the jib, and the racking motion is 
obtained from a steam cylinder fixed in the frame, the 
piston of which is connected with the bucket; the steam 
is admitted to the cylinder by a flexible pipe. The makers 
of this machine are not giving their excavator a fair 
chance, for they have attached to it a bucket of such 
peculiar construction that it seldom entirely clears itself : 
this prevents just comparison with other steam exca- 
vators. The Wells light used onthe section is an illumi- 
nant akin to the “ Lucigen ight, but instead ofa steam 
pipe connected with the oil drum it has a small hand air- 
compressor; this pump must be attended to occasionally : 
the pressure wlien renewed is 20 Ibs. to the inch, which 
gradually fallsto about 5)bs., then it must be again 
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raised. The jet of light is delivered horizontally and has 
a wind screen fixed to prevent the flame being blown out. 

“The important plant‘at present on this length con- 
sists of 14 locomotives with from 10 in. to 15 in. cylinders, 
9 Ruston & Proctor’s 10 horse-power steam navvies with 
1% yard buckets, one Wilson steam-crane excavator 14- 
yard bucket, one 10-ton, one 5-ton, and seven 2%-ton 
steam traveling cranes, 270 wagons, and 500 wheelbarrows. 
On the temporary road there is one short trestle bridge 
and there are 14 miles of road on the section.” 


SECTION No. 2 


The section has a length of four miles extending 
from 444 miles to 8% miles. About 700 men are em- 
ployed, the supervising staff corresponding to that 
of section No.1. A total of 311 acres of land were 
found necessary for the canal work, and in addition 
to this the contractor rents 45 acres for huts, work- 
shops, etc. 

“On section No.2 there is, in round numbers, 3,500,- 
000 cu. yds. of earthwork. of which about 500,000 is esti- 
mated, by the result of the boiings,to be rock. There 
are nearly 244 miles of embankment to build, for along 
a great part of the length the riverwara side of the 
canal wi.l be inside the Mersev foreshore. At5% miles 
there will be some large sypbon work and r ver diver- 
sion, as here Thornton Brook is diverted into the River 
Gowie, and both are to be carried through the same 
syphon under toe bed of the canal. A stream at 74 
miles is also to be syphoneda under the cznal.” 

“The material is a wet pea'y top soil toa depth of 
about 7 ft. or 8 fc . overlying greusy blue clay; abomin- 
able stuff to shift and smeilingvilely. Two of Ruston 
& Pro tor’s steam navvies, with 14 yard buckets, are 
working in the face ata depth of about l4ft. The bot- 
tom is sosoft asto necessitate using close sleepers, 
laid to touch each other, to prevent the excavators, 
horses, and roads going out of sight. On surface roads 
parallel with the line of cutting, two Piiestman’s grab 
excavators are worsing, taking vff the batters to pre- 
vent them slipping in ou the steam navvies. At5m.a 
sump 12 ft. by 12 ft. is being sunk in the 50 ft. cess out- 
sid« the canal to below its permanent depth; a drive 
will then be made to tap the bi. ttom and drain this end 
of the section. The drainage will no doubt faci itate 
work in the cutting just referred to, but the peat and 
clay hold water very much at present, and are bad 
stand.rg stuff. At 5% m. the large cu ting for the 
diversion of Thornton Brook into the River Gowie is 
being done by hand labor, barrow hoists being fixed 
about 80 or 90 yds. apart; the soil cut through is peat 
with clay bottom. Cutting No. 9 is being opened out 
from about 6% m, to about 7% m. running from tke sur- 
face down to about a 14 ft. face; the cutting had been 
flooded, and one of the steain navvies was at a stand- 
still, the roads leading to it being buried deep in the 
mud. A temporary sump was sunk and drains were 
made to it; a6 in. ceutritugal pump threw out to 
the full size of the discharge a column ot liquid mud 
doing its work splendidly and reducing a quagmire to 
workable grouud. The material of the cutting seems 
to be an old deposit of river mud overlying rock. The 
rock shows just below the present bottom. Soil strip- 
ping of the surface of the cuttings is being carried out 
by hand Jabor almost all over the section. A tempor- 
ary road ia laid almost the entire length of this divis- 
ion; at about 6 miles, for a distance of 200 or 300 yds. 
tbis road is covered at high tides. For tne crossing of 
the River Gowie there is a trestle bridge about 220 [t. 
long, with a 12 ft. clear headway above bigh water; at 
low water the structure s'ands quite 24 ft. above the 
river botiom. The section 1s supplied with water from 
an old well here: it is pumped into two tanks raised 
about 10 ft., and runs by gravitation to any point on the 
length. 


“ The sub-contract work on this section is at present 
confined to excavation for river diversions, soil strip- 
ping to a depta of about 9 ins, over tbe surface of the 
cuttings, some small lots of barrow work, and tipping 
the wagons on spoil banks; in addition, there is the 
bonus system forlarge vutputs from the steam navvies 
and the grab excavat rs. So tar, there has been no 
bight work on this section. 

“A list of the principal plant on the length is as 
follows: 10locomorive nines with from 10-in, to 13-in. 
eylinders; 7 Ruston & Proctor’s 10 H. P. steam 
navvies, with 14-yd,. bucksts (some 2% yd. buckets are 
on order): 2 Priestman’s grab excavat rs, each equ tl in 
power to a 3-ton crane: one 10-ton and five 2-ton 
steam traveling cranes; one 16, two 12, and one 100 
H. P. portable engines; 280 wagons, and 600 wheei- 
barrow:.” 


SECTION No. 3. 


This division of 34 miles extends from 8% miles 
to 11% miles. At present only 300 men and the 
usual supervising staff are employed, but the force 
is to be increased. More than 372 acres of land have 
been placed at the disposal of the contractor. 

“ The work on this section will be of a highly inter- 
esting character, for more than half the distance the 
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canal will lie within the bed of the Mersey, in places 
insid+ the deep-w:tercbannel. Tne Wea:er Naviza- 
tion ciecharges into the M: rsey midway on the section, 
aod to provide for ita surplus waters. it is arranged 
that they flow into the canal, the overflow to pass off 
through a syst m of sluives to be constructed in the 
estuary wall or canal embankm nt. opposite to the 
Weaver mouth: the discharging capacity of the sivices 
will be about 320ft. Preparations ere being made to 
build a temp: rary coffer-dam, inside which tl e perma- 
nent sluiees are to be constructed. The work of tnis 
ecffer dam will be of an exceptionally heavy nature, 
necessita'ing an expenditure which can hardly fall 
short of between $50,000 and $60,000.” 

Locks will be required at 11 }4 miles for the pas- 
sage of the traffic of two canals. The earthwork of 
the section amounts to 3,189,746 cu. yds., of which a 
little less than 200,000 cu. yds. are estimated to be 
rock. So far the excavation has been limited to 
stripping the top soil to a depth of 3 ft. by hand, and 
wheeling the stuff to form an embankment against 
high water springs. 

“The important plant on the length consists of one 
10-ton steam traveling crane with 70 ft. jib, and one 5- 
ton fast traveling crane, one 16 horse-power portable 
engine, one 9 ft. mortar mill, a saw bench for one saw, 
one steam pile engine with 21 ewt. monkey, two barges 
63 fr. long and 14 ft. beam, tour sm:ll boats for cro-sing 
Weaver mouth, ete., 350 wheelbarrows, and about 60 
standards of d-als. There are 1% miles of temporary 
roads on the sect'on, and stacked on the ground near 
the ¢ te of the eccfferdam for the Weaver mouth sluices 
there are about 2500 pine baulks, 12 in. by 12 in., and av- 
eraging about 30 feet in length. Some ships Were 
moored in the Weaver Navigation, and trom these the 
big crane with the 70 foot jib was rapidly adding to the 
stack of baulks for the cuofferdam. 

(To BE CONTINUED-] 
Ce 


Nominal Horse Power. 


Any movement toward attaching a definite mean- 
ing to technical terms in general use deserves a 
hearty welcome, and we gladly present herewith an 
abstract of an article in The Practical Engineer in 
which a praiseworthy attempt is made to clear 
away some of the ambiguity that has frequently 
made this commonly used term a very misleading 
one. 

‘“‘Nominal Horse-power’’ is a term used to give 
an approximate idea of the commercial value of an 
engine, but has no fixed relation to either the actual 
or indicated horse-power exerted, but is essentially 
a conventional term, and is frequently determined 
simply from the size of the cylinders, leaving out of 
the question such variable factors as steam pressure, 
speed, etc. As no universal rule has ever been 
adopted, and as each maker has his own method of 
computation, the greatest differences in the calcu- 
lated N. H. P’s of different engines of the same 
power may often be found. 

In marine practice a common rule for compound 
engines is to allow 30 circular inches of cylinder per 
Nu. P. 

That is: 

d? + p? 
30 

Where d = diameter high pressure cylinder, and 
D = diameter low pressure cylinder. 

If the other factors affecting the power developed 
depenced on the diameter of the cylinder, this rule 
would bea fairone. But it is evidently misleading 
as it stands, for two engines may have the same 
cylinder diameter but very different cylinder 
lengths, By introducing another factor, the piston 
speed, we might get a closer approximation; but 
the piston speed depends upon the sapply of steam, 
and, therefore if we want a close approximation we 
must base our estimate upon the boiler capacity, as 
well as upon that of the engine. 

A modern writer has given the following rule for 
finding the *‘ estimated ”’ horse-power of compound 
marine engines: 


N. H. P. = 





D*xX vpxRXS 
E. H. P. = ———___——_ 
8,500 

Where : 

D= diameter low pressure cylinder. 

p = boiler pressure. 

R = number of revolutions per minute, 

S = stroke of piston in feet. 

This formula is evidently nothing but a means of 
approximating the indicated horse-power of the 
engine ; but it certainly is a much more reliable 
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criterion of the commercial value of the engine than 
the N. H. P. calculated from the cylinder diameter 
would have been. 

The need of some universal formula which will 
give an idea of the commercial value and also 
of the real capability of the type of engine, is be 
covaing more pressing, now that the triple expan- 
sion engine, with its high pressure and speed is so 
rapidly coming into prominence. Also, the fact 
that certain charges made against ships are based 
upon the registered nominal horse-power of their 
engines makes some means of determing this fune 
tion a necessity. A rule that seems to meet all the 
requirements was proposed by Mr. MACFARLAN! 
GRAY, and is as follows 


Ip S 
N. H. P. = % ( i ) 


600 


Where : 

D= diameter low pressure cylinder in inches 

S = stroke of piston in inches. 

F = total width of fire grate in inches 

630 a constant. 

It is true that the result obtained by the use ot 
this formula is the nominal horse-power of the 


boiler and engine combined ; but they are so mutu 
ally dependent that no accurate idea of the value of 


the engine can be obtained without considering the 
capability of the boiler. 
I 


THE following figures vividly illustrate the phe 
nomenal growth of Chicago. The following table 
shows the shipments of cereals by decades 





oe ; Bas a is 
dae ee 20a wesctetn cénweeadhane ‘ . ALD EL 
PACA chneuindiacatdniesentanake cees ZU, 587, LSe 
Beene eo oukke chent ° 7 (5 G85 558 
PPRaptal cited cuvectedesce ee 3 . 118,675,460 
BOGE ake seénaeecuta : ‘ ‘ 151 658 224 
The total number of hogs packed in Chicago and 
the rest of the courtry has beeu as follows: 
Chicago. Kest of the West 
1854... . tees 52849 2,004,770 
er . 1Ls26.500 6,525,616 
1887 ..... . BYSOL,1N9 12,074,274 


The receipts and shipments of cattle and hogs for 
20 years by decades are below: 


Cattle Received. Shipped. 
De ibtk 6K kakcacecacds 320,243 216,082 
PER sce cdncsicaesnecses . Lees Tues, 402 
eee he dusncecs. scuae 2,382,008 7H1 485 

Hogs. Received. Shipped. 
Piidhs viduechautacwaieds . 1,987,120 916,638 
oo eee wamene ma . 4,100,009 12il cau 
ib baeedecedeksecsdeiicedccen Ge 1wouwuo 


The direct exports to Europe from Chicago have 
grown from 8,912 tons in 1865, to 219,387 tons in 1S75, 
and 449,056 tons in 1887. 

ae iaieacnia 

ONE of the most peculiar freaks of lightning on 
record is described by Prof. JoHN B. DE Morte of 
De Pauw University, in a recent issue of the Scren- 
tific American. 

The drug store and post office at De Funiak, 
Florida, was protected by a common sized twisted 
copper band ligntaing rod with iron core, fastened 
to the house by glass insulators. Iwo tall pine trees 
stood a few feet back of the building. Aug. 18 1887, 
during a shower, a number of persons assembled on 
the porch of the building, seeking the protection 
from lightning which the rod in use was supposed 
to give. The lightning struck and shattered the 
pines in the rear, leaped tothe rod and melted its 
points, ran along the ridge of the roof and down one 
corner of the building, tearing off the siding and 
shattering the frame. Mr. JoHN CHISHOLM was 
thrown forward on his face and taken up for dead 
His pantaloons, which were nearly new, were left in 
a condition somewhat cesemblinga fish net that has 
been roughly used, while bis brand new shoes looked 
asif the rats had been feasting on them, the front 
of one aud back of the other being torn completely 
away. His shirt was torn entirely in two. ‘he 
sensation he experienced was like a hot blast of air 
in the back. His body was badly blistered, especially 
below the knees. After he became conscious, he 
suffered from heartache and suffocation and a sting- 
ing sensation, but after nine months recovered the 
use of his limbs, and is now only troubled by an in 
voluntary jerk in the back occasionally. 

—S 

It is estimated that grade crossings cause fast 
trains to lose three bours’ time in going from 
Cnicago to the Missouri river; and that is a lot of 
time to lose in getting away from Chicago.—Phila- 
delphia Inquirer. 
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The Manufacture of Dynamo Machines and 
Electric Lighting Apparatus. 


Electric engineering has become almost in a night 
an important and rapidly developing business, of 
which comparatively few details are known to 
those engaged in other branches of engineering 
work, or even to many of those directly engaged in 
it. We have therefore concluded that it will be of 
general interest to give as clear an idea as may be 
by a detailed description of the processes employed 
in the electrical manufactures, selecting for the 
purpose of description the great Thomson-Houston 
Electric Co.’s works, situated at Lynn, Mass. This 
company, which four years ago employed but about 
250 men, has become at the present time probably 
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outside they constitute the field magnets of the 
dynamo. These pieces vary in weight from 500 Ibs. 
per pair to about 3 tons. 

The patterns for the fields are made in a two-story 
building used as a carpenter shop, situated in the 
rear of factories A and B. The power for this shop, 
formerly supplied by @ 20 H. P. engine, is now 
entirely supplied by a 15 H. P. Thomson electric 
motor, carrying 110 volts, which converts 92 per 
cent. of the energy brought to it by wire into work. 
On the second floor the bases or wooden frames for 
dynamos are made, also switchboards and boxes 
and cases for packing. The field castings are 
brought as they come from the foundry to the 
heavy machine shop, which occupies the ground 
floor of factory A. About 40 sets of these castings 
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together by heavy wrought-iron bars. The arma 
ture cores, which are shells of cast-iron upon whic}, 
the wire is afterwards wound, are forced on thy 
shafts by hydraulic power, keyed and pinned 
Cross pieces, or bridging pieces, of cast-iron ary 
then put in for the wire to rest on. The copper 
brushes by which the current is gathered and 
taken off from the commutators to the armatures 
are finished on milling machines and also the very 
neat and simple blowing apparatus or air blast, 
described later. 

This shop, like so many others now-a-days, jx 
furnished with overhead tramways for the con 
venient handling and moving about of the heavier 
castings. The armatures are wound on the third 
floor of factory A, which is fitted with special wind 
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Fig. 1. Plan of the Thomson-Houston Electric Company’s Factory at Lynn, Mass. 


the largest manufacturer of electric machinery 
and apparatus in the world, and now employs over 
1,000 men, besides in certain departments, about 
200 girls and women. 

The present works were established in the fall of 
1883 and the main buildings, called for convenience 
factories A, B and C, are substantial brick struc 
tures of three and four stories. The aggregate floor 


are delivered per week, weighing say 80 tons. 
This shop is crowded with machines for boring 
and finishing the fields. The interior surfaces of 
these, being cup-shaped or spherical, to conform to 
the spherically wound armature which revolves 
within them almost in contact, are finished by an 
ingenious machine. constructed at the works, 
called a spherical boring bar. The bar carrying 





Fig. 3. Thomson-Houston Arc Light Dynamo. 


area of the plant is 128,865 sq. ft., or nearly 3 acres. 
The various shops of the works are lighted by 275 
arc tights and 1,200 incandescent lights. There is also 
a system of overhead automatic sprinklers in use. 
The plan, Fig 1, and elevation of factory C and 
engine house, (Fig. 2, which will appear next week), 
show the general arrangement and dimensions of 
rooms in the various departments. which we pro- 
ceed to describe. 

Are-Light Dynamo Departments.—The heaviest 
portions of a dynamo machine are the foundation 
castings, which are made in pairs and surround the 
rotating cores or armatures. They are called 
‘fields’, because when wound with wire upon the 


the turning tool slowly revolves between the two 
halves of the fields which are placed in position 
and would turn a circle within the fields if there 
was no other motion. The cutting tool, however, is 
carried on a radius bar which is centered at the 
center of the spherical shape to be turned, which 
radius bar slowly swings by means of a worm gear 
so that the tool is fed to every portion of the 
spherical surface. A second tool, taking the fin- 
ishing cut, is similarly mounted on the opposite 
side of the boring bar. 

The bearings are turned and babbitted and the 
feet planed by a multiple planer taking twelve or 
more at an operation. The fields are then bolted 


ing machinery. One hundred men are here em- 
ployed. 

In winding, the core is first covered, in a plane at 
right angles to the shaft, with soft iron wire, until 
it assumes a nearly spherical shape. It is then 
covered with several thicknesses of shellacced canvas, 
then with the copper wire in which the electric cur- 
rent is induced by the revolutions of the armature 
in the magnetic field. The coil is wound in three 
sections, in such manner that the average distance 
of the wire from the center of the armature is the 
same in each section. It is wound in the following 
order: (1) first half of first section; (2) half of 
second and the whole of the third section ; (3) turn 
ing the armature back 120° the second half of the 
second section, and (4) again turning back 120° the 
second half of the first section. One end of each 
section is connected with each other, and the other 
ends are brought out through the center of the 
armature shaft, which is made hollow for the pur- 
pose on the commutator side, and connect with 
three segments of the commutator, insulated from 
each other. The covering of the wire cables is of 
red, white and blue colors to distinguish the dif- 
ferent coils. In the winding care must be taken that 
wires in the same coil do not cross each other. 
Distance blocks are put in to form open spaces in 
the armature for ventilation ; for, since no electricity 
can be produced without causing a certain amount 
of heat (the wastage of energy,) this heat must be 
carried off, and the air spaces are so arranged that 
the air currents enter the armature at the sides next 
the shaft, and the outlets take place through the 
core. Binding wires, provided with brass tips 
placed under them at intervals, are used, and the 
clips are afterwards turned over and soldered to the 
wires,making the armature wiring solid and immov- 
able. After winding, the armature is tested for 
balancing, a very important point, by a piece of ap- 
paratus which consists of two horizontal straight 
edges, upon which the armature shaft is supported, 
and slowly revolved. The armature winding is also 
tested by sets of gauges representing the distance of 
the field from the armature shaft, and which are 
applied to insure that any pr“jecting parts, as of the 
ventilating tubes, may be filed off. The regulators 
and magnets for the arc lamps are also wound here. 
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Each man winding is provided with a Wheatstone’s 
bridge, and tests the resistance of wire placed on the 
core as he proceeds. Armature winding is done by 
experts, and has become a skilled occupation in 
itself. 

Adjoining the machine shop, on the ground floor, 
in the connection to factory B, is the arc-dynamo 
testing room, where a 90 H. P. Corliss engine is well 
arranged with floor countershaft to run every dy 
namo when completed, for a certain number of 
hours, during which it is tested for current and 
heating. The time of testing varies from 20 to 30 
hours. The temperature of the machine is taken 
before and after the run, and if any undue rise oc- 
curs, it is sent back to the department where it was 
made. Fig. 3shows the arc light dynamo machine, 
The brushes by which the current is taken off the 
commutator are four in number, two leading and 
two following brushes, and are held in movable 
yokes, the position of which is determined by the 
Thomson-Houston regulator on the dynamo ma- 
chine, shown at the upper left side of Fig. 3. The 





Fig. 4. Controller Magnet. 


brushes are made of strips of copper and split in six 
parts to obtain more spring and better contact with 
the commutator. An air dash-pot is connected with 
the brush levers and regulator. The regulator con- 
sists of a magnet having its armature suspended be- 
neath it, connected with the brush levers or yokes, 
the magnetic force of which is governed in its turn 
by a delicate magnet called a controller magnet, 
shown in Fig. 4. This magnet is fixed to the wall 
ef dynamo room or other convenient place and is 
placed in the maincircuit ofthedynamo. The arm- 
ature supported by the magnet carries a make and 
break attachment by means of which the regulator 
on the dynamo is thrown in and out of circuit as the 








Fig. 5. Air Blast. 


potential increases or decreases, and causes it to lift 
or lower the differential yokes carrying the two 
pairs of brushes, according to the rise or fall of the 
current. By raising the connecting levers and 
brushes the potential of the machine is decreased by 
giving a backward movement to the leading brushes 
and a forward movement to following brushes. 
To decrease the potential, the primary brushes are 
given a backward movement and the secondary a 
forward movement, and vice versa. The brushes 
are thereby always moved tothe portion of constant 
current, no matter what variations of load occur on 
the machine and the power and coal consumed is 
made proportional to the work done. 

The air blast, invented by Prof. THomson, Fig. 5, 
consists of three pieces of hard rubber loosely fitted 
in three grooves making angles of 120° with each 
other in a hollow circular box attached to the arm- 
ature shaft. The loose pieces are thrown out by 
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centrifugal force as the shaft revolves, and are 
forced back again by the elliptic shape of the box or 
flattening of one side of the circle. The air jet is 
delivered about \{ in. in front of the brushes, on op- 
posite sides, and is used to blow out the sparks 
which would otherwise exist, making it practicable 
to use oil on the brushes and commutator, reducing 
weartoaminimum. On this account the brushes 
will run about three months without requiring to 
be retrimmed. The commutators are polished by 
the brushes and are touched for lubrication with a 
cloth covered with vaseline. 

Connecting the dynamo assembling and testing 
departments and factory B is a track provided with 
trucks for transferring the machines to any part of 
machine shop, factory B, or to a freight elevator to 
the packing department on the floor above. 

On the lower floor of factory B, baking ovens are 
employed, where all armatures which are taken 
“green”, or fresh wound and shellacced, are brought, 
and by means of an electric current put through 
them and steam heat combined, every particle of 
moisture is dried out, and danger from internal 
short-circuiting by reason of dampness avoided. 
About fifty armatures are in this department ata 
time. The current, which is put through first, is 
tested by instruments until the insulation resist- 
ance comes up to 1,000,000 ohms, the time varying. 
Overhead tracks are used for handling the arma- 
tures. 

One section of the lower floor is occupied by the 
dynamos of the shop lighting plant, to the 
number of 20, which also furnish the current used 
in the manufacture of incandescent lamps. The 
belts are shifted by Wellington belt holders, or by a 
series of wooden rollers in frames, no loose pulleys 
being used. The dynamos are belted in pairs and 
the belts are run over each other on the same coun 
tershaft pulley. A large switchboard of metal 
clips, specially designed by Prof. THOMSON for use in 
factories and mills, permits any number of circuits 
to be operated from this point, lights being changed 
from one machine to another without producing 
flicker in the light. It also permits any number of 
cjrcuits to be run by one dynamo, up the limit of 
capacity of the machine. The wires are run over- 
head through wooden straps, away from the ceiling 
and pipes, and are protected by hard rubber toavoid 
danger of accidents to workmen. 

(TO BE CONTINUED.) 
. a sani 
Papers Read at the Annual Covention 
of the American Society of Civil 
Engineers. 


MAINTENANCE EXPENSES OF TRACK ON STEEL TIEs. 





By Mr. J. W. Post, Permanent Way Engineer of the 
Netherland State Railway. 





Metal ties have been used on this railway since 
1865, in which year 10,000 Cosyns ties were laid ; in 
1880 these ties had given satisfactory results as to 
the metal part during their 15 years of service, but 
the oak blocks had to be frequently renewed. 
[These ties consisted of I-beams placed horizontally 
in the ballast, and having a pair of wooden blocks 
to which the rails were fastened. It is now consid 
ered to be a poor system. | 

The following reasons induced the company to 
look out for a good metal tie. 1, The increasing 
prices of timber owing to the devastation of forests; 
2, The difficulty of obtaining wood ties of satisfactory 
quality, many that appeared to be good on inspec- 
tion having to be renewed within a year; the time 
of felling seems to be of great importance, and can- 
not be known at the time of purchase, even by 
severe inspection; 3, The best methods of impreg- 
nating proved unreliable, owing to the different 
degree of saturation of ties treated at the same 
time; some lasted one and others 20 years, whereas 
uniformity in this respect is desirable for main- 
taining the track; 4, Steel ties are guaranteed for 
two years; 5, There is no loss of interest while the 
ties are piled to dry, as is the case with wood ties; 
the metal ties being laid at «nce; 6, Numbers of 
wood ties are lost by being burst by rain and frost 
and by spiking; 7, Wood ties being heavier cost 
more for transportation ; 8, The difficulty and cost 
of maintenance and renewal of wood ties increase 
with the number of trains; 9, The value of old 
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metal ties is considerably greater than that of 
wood ; 10, The annual sums for purchase, laying, 
maintaining and renewing the two types of track 
show an advantage in favor of the metal ties 

In 1880 Mr. Post was instructed by the company 
to investigate the different systems in use in vari- 
ous countries, and to make trials of them on the 
company’s lines, and from 1881 to LIS88 about 150,000 
ties of 10 different types have been experimented 
with, and careful note Inade of the maintenance 
and renewals and expenses for the same. Different 
systems of fastenings have also been tried. <A series 
of tests was made as to the advantage of annealing 
the ties after punching the holes, but it is not 
necessary with mild steel. 

The latter types of ties are of the“ variable sec 
tion” designed by Mr Post, the thickness being 
increased at the rail seat, and the inclination cf 1 in 
20 also given in the operation of rolling, thus 
strengthening the tie at the vulnerable spot with 
out incurring extra expense. The ends are closed 
by turning down These ties weigh 100 to 120 lbs 
each, as compared with 125 to 139 lbs. for ties of 
uniform section. About 457,300 ‘‘ Post’? ties are 
now in service in Holland, Belgium, France, Ger 
many, Switzerland and Asia, and about 272,000 more 
are ordered. 


The author uses Verona lock nuts with the rail 
fastenings, and the nuts and clips are roughened to 
give the lock-nut a firm grip. The collarof the bolt 
is eccentric, 1n order to allow of widening the gauge 
at curves, and fits tightly into the hole in the tie. 


Some of the trials were on a division having 
curves of 1,100 ft. radius and .016 gradient; oak ties 
had to be respiked every year, causing great cost 
for maintenance, and the rail flanges cut the spikes 
.12 to .16ins., thus widening the gauge ‘yj to }y in 
Steel ties, after 1,553 days of service showed a widen 
ing of only .08 in., the bolts being worn .04 in. ; the 
holes in the tie were not injured. In no year did the 
expense amount to 70 cts. per day, per mile, and the 
average per day-mile was only 50 cts. On marshy 
ground the amount per day-mile was 29 cts, and 
32 cts. 

ror comparison a trial was also made with track 
on oak ties, and 10 ties had to be renewed since 1881, 
but this number would go on increasing. But on the 
other 24 trials no renewals were made, not one tie 
being broken, and no renewals are likely to be re- 
quired for many years. 

The expenses on trials dating from 1883 and 1884 
was only 28 cts., and some below 20 cts. ; and 
while the time of observation for the latest types of 
tie has been too short to arrive at any definite ex 
pense, everything tends to show that these types 
will give still better results. 

A section of the line near Liége, with curves of 
1700 ft and grade of .016, and atraflic of 25 trains 
per day, was left, after being well ballasted, for 40 
months without any work except occasionally even 
ing up the nuts. With wooden ties this would have 
been very dangerous. 

The gauge is well maintained with steel ties, and 
the lateral displacement of the track is very small, 
even on sharp curves, if the ends of the ties are closed. 
The trials with wood ties required up to 188% two 
new bearing plates, end 1,081 spikes, but the renewal 
of fastenings with metal ties was insignificant. 
Iron is not recommended for ties, mild steel being 
superior in every way. Broken joints are recom 
mended, especially for sharp curves; the joints 
should also be suspended. 

With proper ballasting the slope of the tie tends 
to keep the ballast well packed under the rail seat. 
The trackmen have learned to appreciate the steel 
ties and make excellent track. 

Mr. CHAS. RENSON, of the Liége section, reported 
that a gang of 4 men working 200 days a year on the 
track could maintain 5 miles in good condition. 

The ‘ Post”’ steel tie has received much com 
mendation, and many awards at national exposi 
tions, and it is being very extensively adopted. 

a — 


THE Union Elevated Ry. Co., Brooklyn, N. Y., has 
completed its Broadway line down to the ferry. The 
stations are under construction and the road is ex- 
pected to be in operation by July 4. The company 
is now at work onthe Adams St. line to the Brook- 
lyn Bridge. 
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Steam Heating from the Locomotive. 


The Committee on Car Heating at the last Con- 
vention of the Master Car Builders’ Association 
reported the results of 33 practical tests of 18 differ- 
ent systems of heating, allof them using steam from 
the locomotive. The reports did not cover any 
scientific tests of the amougt of steam used, and for 

part covered only short tests. The main 
may be thus summarized. 


the most 


results 


Twelve systems use steam, with direct radiation, 
tof them using also indirect radiation; 3 systems 
use steam to heat water in connection with the 
Baker heater; 2 use direct radiation from water, 
which means much the same thing. Five systems 
have the main pipes inside the car, all the others 
ander the floor. 


One system (Wisconsin Central) disposes of the 
condensation by a condenser under the 
(the Pennsylvania R. R. and Automatic Car 
C.upler & Heating Co.) by returning it to the loco 
, and all the rest by traps. 


water of 


car, 2 


motive 


The temperature is controlled by a regulating 
valve which requires constant attention in 2, more or 
ntion in 6, very little attention in 8, auto- 
C.M. &St.P.) “oneadjustment per trip” 
much reliance can be placed on these 
two systems which have been 
tested on different roads are reported by one to need 
“constant” and by another to need *‘ very 
lhe fact as to all of them, probably, is that 
they need about attention as ordinary 
thermostyle regulating 
attached to any of them if desired. 
None of the heaters employ any other resort for 
occasional heating without the locomotive except 
the Gold, which has a drum filled with brine. As 
a rule the is low, not exceeding 10 lbs. It 


te itte 
maticinl 
n 1 Not 
reports; for instance, 


attention, 


as frequent 


heaters, while automatic 


valves can be 


pressure 


ippears to take from 30 to 60 minutes to heat a car 
to 70 when outside temperature is 20°, but the re- 
ports on this head are very unreliable. The ordinary 
brass and iron expansion steam trap is the one al- 
most universally used; only one uses a float trap 


N. W. Car Htg. & Ltg. Co.). 


Steam must be wasted through the rear coupling, 


according to the reports, in 7, need not be in 8, re- 
divided in 2, (as there probably would 


hay ven for 


sponses are 
others, 


had there been more tests of 


and there is no response for 1. 


The flexible cars is rubber 
hose in 18, 2 of which use corrugated rubber, metal- 


lie couplers are used in 5, 


connection between 
The metallic connections 
seem to be a rather weak point. 

The pith of the whole elaborate abstract and 
apart from the easily ascertained mechanical 
etails of each, some of the statements as to which 
should be received with is contained in the 
following condensed abstract of *‘ general results: ”’ 


repor 


reserve, 


NAME OF COMPANY GENERAL RESULTS, 
SYSTEM REPORTING, 
1, Automat- | 
i Cat ; - | Was a sueeess and gave 
da yr & N. Ps 
C yupler Det, Lg.& N good satisfaction, 
Leal g ( { 
( Very satisfactory, requir- 
ullm, P. ing very little attention. 
B es to Seame ( Heats 6 to 7 ears. 
7 LNOS «006 
i ter 
st , id ate (U nSatisfactory, when tem- 
,| Pallm. P, ¢ perature is 20° above zero 
ea C>. Ponn it has been found neces- 
| CO eee eeee Ssirvy to have fires in 
| stoves. Heats 6 cars, 
Doston & | (Bouton & ( Not entirely satisfactory; 
Provicen’e} Prov,.'s...- many changes yet to be 
, - ’ made, 


vorable :willapply steam 
pives to all of our pas 
senger equipment as 


(General results very fa- 
j 
} 


I= oe 
ron, Cedar) Burl., Cedar 
Ripids & R. & N.. 
No 


hern. | | fist as we can get them 
; throngh theshop. Heats 
4 cars. 


As far as heating goes.a 


. Chieago, pertect suceess; for ecom- 
Milwauke fort and healthfulness, 
& sv. Paul M. & St.P the combination of indi- 
(Gib | reet radiation and venti- 


ystem).. ; Jatron bas been a great 
addition. 


Lake Shore { Thirk the nine coil is bet- 
& M <a te tan a ball and sock- 
( tees na @: joiat. 





‘. 


8. 


9. 


10. Martin 


NAME OF 
SYSTEM. 





Gold Car | 
heating?+ 
CO, «cee coce 


Graydon 
Safety Car 
Heat’g Cv. 


McE!roy 
Car heat- 
ing Co..... 


— 


Anti-Fire 
Car Heat’r 


11. North- 
western 
Car Hea - 
ing & | 
Lis ehting 
ics eakeres A 

12, N. York, ( 
Lake Erie 
& Western 


13. N’w York 
Safety Car 


Heating &{ &M.S.. 


Lighting 


CUS sasceets 


| Penn. 





CoMPANY 
REPORTING. 


GENERAL RESULTs, 


& { Not entirely satisfactory. 


St 
—— ead Many changes yet to be 
: | made. 


Penn.RR.Co { Very good and 


satisfac- 
Pullm.cars (tory. 


Heats 6 cars. 


{ Unsatisfactory on account 
Penn. Co.) | of reguiring educated 


Pullm.cars;} mechanical help. Heats 
| Tlong cars. 
Does very well for not 


| 

;} mor’ thanbdears but as 
) many important laws in 
} relation to steam heat- 
ing are ignored the re- 
| sults are not satisfact’ry. 


Terre Haute 
& Ind.. 


Del. & Hud. \ 
son Canal 
COs 0 vecsnes 


Satisfactory. 


but not 


Gererally good, 
« { . Heats 


yet satisfsetory. 
about 12 cars. 


Boston 
Albany.-.--- 


Grand R. & { Satistactor y. 


Tad .oscsece 
(Reasonable _ satisfaction, 
but it is thought the 
|} pressure of steam in the 
jrand Tr’k- 4 radiating pipes, which 
appears necessary, is 
too high in case of acci- 
| dent. 
L ake Shore { Ball and socket joint not 
& M.8.---» | as good as pipe coil. 


{Everything satisfactory 
rv si, | @xcept couplings, which 
trie 
* “y Erie { eause trouble from leak- 
eee | age and need frequent 
| repairs and renéwals. 


Richmond & { Yery satisfactory. 


, Heats 
Danville,...| 10 ears. 


| Think system fully equal 
; to,and as nearly pertect, 

No. Pacifle-.. 4 as any in use on any of 
the roads in the north- 
| western country. 


N.Y.. L. Erie | Results satisfactory as far 
& W...-+s5 i as tried. 


| Good in moderate weath- 
er, but trouble about 
freezing in pockets of 


| 
| ‘hin & globe valves in severe 
‘Chie, & G.T. : weather. Not under 
| trial sufficiently long to 
judge of its merits 
| | thoroughly. 
Lake Rhore { Failure. 
Mich. Cent.. Failure. 
R. R. § Fairand very good. Heats 


Pulim.cars ( 6 cars. 


Unsatisfactory on account 
| Penn. > | of requiring edueated 
Pallm, Bis } mechanical assistance, 
| Heats 7 long «ars. 
{ { 


14. N’w York 
Safety Car 
Heating & 
Lighting 


| 
Co,, com- JN 


bined with 
Witiiams’ 

system of 
railroad 


ear heati’g | 


15. Pennsyl- 
Vania-..-. 


. Pennsyl- 
gah Wi il- 
liams’ 

principle). 


; Penn. R, R.. 
| 


{ 
4 Penn. R. R.. 
| 


N.Y.. L. Erie) | Trial not advane’d enough 
& OT cisssu } to furnish conclusions. 





More or less objectionable 
from eseape of steam at 
traps and products of 
condensation dropving 
at stations, etc. Heats 
10 cars easily. 


| 
| 
| 


| { 
4 Comparatively satisfact’y. 
| 


Boston & § Not entirely satisfactory: 


| 
“pg many changes yet to be 
| Prov ..-.- t made. . 
Grand R. & § a . 
| [nd...... . | Satisfactory. 
| (Reasonable _ satisfaction, 
17. Sewall | but it is tnought the 


Safety Car4 
Heati'g Co | 


18, Wis.Cent 


—~_—— 


pressure of steam ip the 
| radiating pipes, which 
+ appears necessary, is too 
| high in ease of accident. 


Grand Tr’k. 


Still in the experimental 
Lebigh Val. stage with it. Heats 9 
cars. 


Mieh. Cent. Good. 

{In constant service for 

Wis. Centr’! ene month with very 
l satisfactory results. 


The Pittsburg Electric Road. 





The Observatory Hill Passenger Railway is now 
in active and continuous operation, and it is re- 
ported about to be accepted by the company as eu 
tirely satisfactory. 

The Wall Street Ferry Electric Road has recently 
sent out its consulting and supervising engineer 
on electrical work and terminal facilities, Mr. |] 
CONSTABLE, to examine some of the peculiarities of 
this Pittsburg road. Descriptions of the general 
features of the road and equipment have been pub- 
lished before, and quite generally distributed by 
the contractors for the electrical outfit, (the Bentley. 
Knight Co.), but a brief summary of these points 
from Mr. CONSTABLE’s report is given, as it con 
tains additional details, and as representing the ob- 
servations of a man familiar with railway as well 
as electrical work, and entirely independent of any 
particular electric system, as we believe he is. 

“ The road is about 3! miles 


long. The first four blocks 


are double-tracked with grades of 3 per cent.; the next 
five blocks are single-tracked with grades up to 9 per 


cent., all laid with Johnson rails, dispensing with longi- 
tudinal stringers, and cable slot underground conduit. 
The rest of the road is single-tracked with overhead con- 
ductors, and is a succession of heavy curves and grades 
There are some 25 curves of 40 ft. radius and upwards and 
some 36 varying grades with scarcely any level track 
Recently they have discovered that one of the 
12% per cent., this was fortunately 

good luck of having plenty of power. 

* Altogether the roadway presents a most severe test and 
the great ease with which the cars take such grades is 1 
most convincing proof of the capacity of electricity for 
this service, and sets at rest the grade question and many 
disputed points. The road is built and equipped on the 
Bentley-Knight system, and a very great deal of credit is 
due to those having the matter in charge for attempting 
such a piece of road, and for their perseverance in work- 
ing it out successfully. Horse traction would be im- 
possible on this line and cable impracticable, owing to the 
numerous curves. 

“The power station is located about a quarter of the 
way out on the road, and is equipped with 1 
4 dynamos and 2 boilers. The dynamos are coupled 
tandem, each rated at 250 volts, and would thus give on 
the line 500 volts. The observations made showed a volt- 
age varying from 465 to 485. The current at the car was 
not enough to killa visiting electrician who laid his hand 
confidently upon the resistance box, although it seemed 
to scare him a little.) Possibly he was of that numerous 
class which Mr, SPRAGUE recently referred to, as so far 
up in the clouds that no ground contact was made). 


grades is 
provided for by the 


engine, 


“ Natural gas is used under the boilers, and being such a 
wonderfully efficient and cheap fuel the actual cost of 
operation is not a criterion for other places without a 
very carefully made analysis. 

“The cars are equipped with motors on each axle and 
the brushes are peculiarly free from sparking. 
are also lighted by electricity. 


The cars 


* During the afternoon and Sunday traffic, the cars as- 
cend these heavy grades with loads varying from 50 to 75 
passengers at a speed of 3% to over 4 miles per hour. A 
rack and pinion is used on the heaviest grades, but for the 
summer the racks have been removed except on the 
heavy grades on the underground conduit division. 

“The clogging up of the conduit has not proved to be a 
serious matter, and the troublesome switching of the 
overhead troliies has been done away with. 

“ There has been the usual long delay and experiment- 
ing to bring the work to perfection, but now the directors 
say they have decide] to increase the rolling stock’ and 
extend the road over the bridgeinto Pittsburg. The long 
delays and expensive experimenting attendant upon 
adopting electricity on roads, greatly retard the cause of 
electric traction; but until the electric companies and 
railway men treat the whole question and the peculiar 
features of each road is a very different manner, there is 
little to hope of avoiding this difficulty.” 

These latter remarks of Mr. CONSTABLE’s have a 
wide bearing. It is quite probable that in this 
street railway work, most of the electric companies 
do not realize how different it is from an electric 
light plant, and with electricians, pure pue simple, 
owing to their very training, and to their dealing in 
delicate and intricate mechanisms, it is difficult 
for them to grasp practically all the varying condi- 
tions and details of railway work. Again, street 
railway men may often fail to see thet with all the 
promises of simplicity, convenience and economy 
for electric traction it is a vastly different outfit 
from that needed for a horse cailway, and to adopt 
and adapt it successfully to a particular case re- 
quires the judgment and knowledge of an engi- 
neer in their interest familiar with the subject. 
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Explosives and their Composition,’ 


BY WOLCOTT C, FosTER, 


The following list of explosives, which is arranged 
alpnabetically, contains those matnly which have 
been either suggested or employed as blasting 
agents, with descriptions of their composition and 
references publications in which notes may be 
found. 

Abel's Powder (Brugiére’s Powder, Picric Powder 
consists of 54 per cent. of ammonium picrate and 46 per 
cent, of potassium nitrate. These two salts may however 


be mixed in diffe re nt proportions than those given. Le 
Génie Civil, et, 22, 1887; Eny. & Build. Ree., Nov. 26, 1887, 


ELtna Powder or Dynamite. The composition of the 
dope is unknown, but the various grades contain the 
following percentages of nitro-glycerine 





No. 1. ..- ° 60 per cent, No. 33 per cent. 
No. : ; mm * : No. uw . 
a ak ves este = No. 3. one 

Bee, Tee othe ten _™ = INO. O25 ..00... 20 

No. 2 B..... a “i ee ee 


Amark's Eaplosive consists: of uitro-glycerine and 
nitro-mannite or nitro-starch with infusorial earth* and 
a simall quantity of four or resin. Chem. Tech. Zty., 1887. 

fmide Powder consists of a mixture of potassium 
nitrate,s ammonium nitrate, and charcoal. It is claimed 
that this powder leaves no residue when exploded. Aig. 
Pat. 14412, Nov. 24, 1885; Jour. Soe. Chem. Tndust. 5, 678: 
Ihid. 7, 40). 


Amidogene consists of: 





Potassium nitrate, ........6.. ve +3 parts, 
Magnesium sulphate Ree eedeedeeu se 1 
I ix cil aw ddan nde's dna daseiCadadedegeasusee s 
Bran : . de aGuceseaeees snasceneeceseses e's 
Sulphur. Sea Caee at Lake Catan sia cweduiaaue es dens 10 


It is said to be midway between ordinary gunpowder 
and dynamite in its effects when exploded, It ignites 
ata temperature of Iso C. but does not exert an explo- 
sive force unless confined. Eng. Pat. 2407; Ger. Pat. 
23,905, Dec. 10, 1882: Jour. Soc. Chem. lndust. 3, 190, 206: 
Dingl. Pollut. Jour, », 5; Rng. Min. Jour., Sept. 9, L882, 

Ammoniakrut is said to besimilar to Designolle’s pow- 
der, with the exception of ammonium picrate being sub- 
stitute? for potassium picrate. 









Ammonia Powder, aso called Ammonia Nitrate Pow- 
der, and Nitrate of Ammonia Powder. A number of 
formule for this powder have been published, a few being 
us follows: 














De BIBI 5 ks oi Gi eG seat dGantn bd edcqas sO parts, 
Potassium chiorate. .......ccccccecee Rd¢eneence. i 
Nitro-giucose ua di > ond Gh eaeeeeewe <ais 10 
Coal-tar . : $6 0b Cacens Vehds eeUHSENC Kendwe = 
Proc. Nav. Inst... 1 245. 
Ammonium nitrate o. * 
Wood charcoal ene Shevnsweedauane 6 
NIGTOcMIVOOPING «ccc ccccccecee cence l6to 2 
Watt's Dict. Chem. 
Ammonium nitrate.......... 12 
Charcoal .... 2 + 
Nitro- glycerine | 4 


Chem, Leech. Zeitung. 


The specifie gravity of this exp!osive is 15. Itis 
used in inany mines but has the d sadvantage of being 
veiy bygroscopie. Engineer, June 4, 1886. 


Arlberg Dynamite No.1, consisis of a mixture ot: 


Nitro-giyverine anendae oe ainda etna We Gatun treet 65 parts 
Barium nitrate... Ss Ee Nag 0° 
{[nfusoriml earth 20 
Charcoal 5 





Dingl. Polyt, Jour., § f 

Asbestos Powder ja nitro g yeerine absorbed by as- 
besios. Drinkers’ iunneling, p. 97: Drinker’s Explos. 
Comps., p. 101: U.S. Pal, 120, 776, Nov. 7, 1871. 

Asphaline. There are two grades of this explosive. 
No. 1 isa mixture of potassium chlorate aud bran, 
with or witavut the admixture of one or more of the 
following ingredients: potassium nitrate, potassium 
sulphate. paraffin oi', paraflin, ozokeri'te, soap or fuch- 
Sine; such mixture te contain not more thun 54 parts 
by weight of potassium chlorate, and 4 parts py weight 
of potassium nit: ate and potassium sulphate, or either 
ul the «,t» every 42 purts by weight ol bran. 

No. 2 is similar t> No, 1 with the total amount of 
potassium nitrate equal to not more than 25 parts by 
weight in 100 parts of the finished explosive. Proc. 
Nar. Just. 11, 85; ENGINKERING NEws, 18, 5. 

Atlas Powder (Repauno Chemical Co., Phila.) 





A B B 

Sodium nitrate, .....-- coocoee SP. C. BD.C. MY. C. 
NE NN a 5a balks Succes euedés gs *.> ww“ gs 
Magnesium curbonate .... Sipe ae > 
Nitro glycerine ........-. «+--+. % °° ow “ 50 ** 

No. C+ 45 per cent. nitro-glycerine. 

No.6 0 4 es 

No. D+ 35 “ bis ba - 

No.D 30 * = a = 

No. E+ 25 °° _ _ = . 

Nu E 2 “ * : _ 

No. F+ 15 “ a 7” 

Proc. Nat. Inst., 11, 280; i & Build. Rec., Nov. 26, 


1887: our. Soc. Chem. Indust.. , 502, 


* Copyrighted 1888 by W. C. Foster. 
+Infusorial earth (also called diatomaceous earth, 
silicious earth, kieselguhr,) is a substance composed ot 
the silicious skeletons of fossil diatoms. Being composed 
of these minute tubular shells it is very spongy and com- 
pressible, and will absorb a large quantity of nitro-glyce- 
rine, holding it very strongly by capillary attraction. 
NOBEL says that, when pulverized, this earth will absorb 
about three times its own weight of nitro glycerine. It 
is found in many places, notably in Hanover, Europe and 
in New Jersey. 
+In many powders sodium nitrate is substituted for 
stassium nitrate because of its being cheaper. It can, 
owever, only be used in powders which are to be used 
very shortly after being made, as it rapidly absorbs water 
from the atmosphere and thus destroys the power of the 
explosive, 
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itlas Dynamite of Engeltin Kalk, (European) con- 


S1s‘s of: 


PUUOSUIGS coccodacdetesccctcusviaccseute SOGD per cent. 
Nitro- glycerine in@asdausecvtee 5to4 “* 
POCO WRIOE cons ccccceuscas socveutae nee 
Nitro-starch gedshennweanban 20 to 16 
Nitro-n ennite..- “s eee ; 1 
Water gla eeececees 1 

Chem . Zett ung. 1887. 


A sodden consists ot: 





Sodium. nitrate....-...- eee eeseecees 69.04 per cent. 
Carbon ... sven 4 pd ehacnden saa 
BulPDUP «.cccccccccececcvcscceces tinetrws 11.43 
Petroleum..... <p@dveets dhs cetedeemeaes 4,29 


Dingl. Polyt. Jour,, 255, 525. 

Ballistite consists of nitro-glycerine, sulphur, potas- 
sium-nitcate, bran and brick dust. 

Bellite, according to the English Patent Specifica- 
tions, 13,690, Nov. 10, 1885, consists of: 


Dinitro benzene......- sektabenenennees ‘ 1 part 
Potassium-nitrate .--.-.-.++-- sutcseniiece 6.00 

or 

Trinitro napthalene..-..- -.+.---+++++ ad 1 part 


PURER INEOOE 6 oo ccc ec cages aesc ecides 1-41 


The mixture is heated to from 50° to 100° C, in order 
to fuse the nitro-compound and thus cover the nitrate 
and af tect it from atmospheric influences. Jour. Soc. 

ndust.. 5. 457. 

As actually made, however, it is said to consist of 
amobium nitrate and dinitro-benzole melted together 
with asmall proportion of potassium bitrate added to 
the mixture while melted. 

It hus a specific gravity of 1.2 tol 4 Proc: Nat. Inst., 
13, 247 and 248: ENGINEERING NEWS, 17, 280; Jbid. 18, 82; 
Chem, News, Ov t. 7, 1887. 


Chem. 


Benzine Ammonia Powder consists of nitro glycer- 
ine, bitro-cellluose, ammonium nitrate and nitro-ben- 
z-ne together with a picrste. It has a grayish yeilow 
color. Chem. Zech. Zlg-, 1887. 

Bickjord & Spooner’s Powder consistsof a mix ure 
of nitrated hemp, sulphuc and sodium nitrate. 

Blake's Safety Explosive consists of one part of sul- 
phur and two parts of potassium ehlorate. These two 
ingredients are kept separate and only mixed when 
required for use. 

Blasting Gelatine (also called Gelatine Dynamite, 
Gum Dynamite. Jelly Powder, Explosive Gelutine and 
Gelatinized Nitro glycerine) was discovered by NoBEL 
andis a compound of ni:ro glycerine aud nitro eellu- 
lose. By varying the proportions of the two ingredi- 
ents the resulting product can be made to vary trom a 
gum of horny appearance toa syrup. The gum state 
is the one gener: lly preferred and the compound 
usus!ly has a swall percentage of camphor added toit 
in order to lessen its -e sitiveness, Ili then has about 
the following composition: 


WEICRO GIGOOEEEG vc cc cdsccccdccccccecccces 89 per cent. 
Nitro cellulose ...-........-. Mee ecuSHe . . 7" 
CANOE vc ccicces a ee 


Gum dynamite is actin. wellbes ww and transparent, 
having aspecific gravity of 1.6, and does not freeze as 
easily as dynamite, but is mueh more dangerous when 
frozen. It exnlodes at 133.9° C. when beated on a par- 
affine bath. ‘he nitro glycerine is not foreed out by 
either pressure or water. This explosive was used 
very largely on the St. Gothard tunnel work and has 
been very extensively employed in blasting ever since, 
Drinker’s Erplosives, pp. 90, 298; Drinker’s Tunneling, 


p. 100: Eng. and Min. Jour., June 10, 1882; Ibid. April 
26, 1879; electic Eng., 24, 160; Eng. and Build. Ree., 
Nov. 26. 1887; Jour. Soc. Chem. Industry, 2, 312; Ibid., 5. 


437: Scin. Amer., April 


Blasting Paper, of F.J. Petry, Vienna, is unsized pa- 
per coated with a hot mixture of 


P tassium ferroe yanide. 


26, 1479. 





17 parts- 








Cnareoul......-- eae juuhGaedeeongauees “Ie 
Potassium nitrate. wig dd uewavadandsinuindedin Je 
Potassium ehlorate....... " timadetidekinnaee Te 
Wheat stareh. a tdiateebaabdekdeen 10 - 
Water.. ion bakes ; ee 


The paper is dete a ont hme cut into strips which are 
rolled into cartridges ready for use. German VFat., 
160. July 20 1882; Jour. Soc. Chem. Indust., 2, 296. 

In connection with this see, also, “Dynamogen and 
Explosive Paper.” 

Borland’s Powder is a powder of the nature of 
Schultze or E. C. Powder, but containing dinitro-cellu- 
lose only. Jour. Soc. Chem. Indust., 7, 401; 12th An. Rep’t. 
Her Majesty's Inspectors of Explosi es. 

Borlinetto’s Blasting Powder. 





a docu lhc oecasdeenss aessnsosndeie aus 10 parts. 
rodiam nitrate. bi hdvinedesaaoannsanbendets 10 
Potassium chromate...........-.scsccsceeceeees ie 
Eissler’s Modern Explosives, D. 136. 
Brady’s Dynamite consists of 
PRO PONUINE 65 06sctcecccece-acces -seeesee 33 per cent. 
IE PINE 656 00006 ccdeecestdécvcsnedan< 50 ” 
CNG ODE snc ecccscccevcéees 10 = 
Sulphur.......... eeeeeeees 7 = 





Brain’s Powder is composed of 40 per cent. of nitro- 
glyveriue, with a mixture of potassium chlorate and 
nitrate. wood charcoal and prepared sawdust. Drin- 
ker’s Tunneling, p. 85; Deinker’s Erploswe Compounds, 
p- 87. 

Bronolite is a mixture of barium sodium picrate and 
lead sodium picrate, with potassium nitrate and highly 
nitrated naphthalene. 

Brown Prismatic Powder (Cocoa Powder).—The 
eomposition of this nowder is unknown, but probably 
it is a powder in which ordinary wood « ‘hareoal is re- 
placed by peat charcoal. Proc. Nav. Fast. 13, 586, 

Brugiére’s Powder,—Sece Abei’s Powder. 

Cadmite consis‘s of: 








I INE sav dn 008d 66 cece sdcntecsededincscs 20 parts 
Potassium nitrate.....-.... svccdssoncereceesess SB 
Sulphur......... «-.- poke ae oasinowe wae 10 * 
CS ci tinckctinka Wedtkeks 0 hts cathe di ceeedadgedee ‘io 


Callou’s Blasting Powderis a mixture of potassium 
chlorate and orpimeat (yellow suiphide of arsenic). 
Wagoner’s Chem, Tech., p. 164. 

Carboazotine, the invention of Cahuc and de Sou 
lages, of Toulouse, consists of: 


Potassium vitrate. 61.04 per cent, 





Ferrous sulphate......... 00.73 
Soot and tau or lampblac 1.65 “ 
Su!lphur.. . 13.58 “ 

















It is not granulated, is from 60 to 70 per t ghter 
than gunpowder and tolerably hyxr pic, but may be 
dried at a stove it danger 5 x Ver 
diMecult of inflammation and quiet in action 1 5 @X 
ceedingiy safe in use, but must be ly lamp 
which can, bhowey b t 
and Min, Jour, Aug. 7, 188 / 
This is tue basis ot 





Carbe- Dynamite is nit 
Special, Digguly I 


Ind, 7, 401; 1. 





Carbon Dynamite No ft } 
BACKER, Of Vieuna, i868 a suo>stance an is 
We.aer Kinds of Dynauit nade NOI 
tulosa etalon proport n iu 
DY & Maleoriai WHich Is, essentially 
powder. Lug. dnd Muang J eatin 


Carbonite is an explosive introduced by HELI 
Berlin. and is said to consist of nits euziue 
sium nitrate, sulphur, and sles u - 
tral re.ction, «ud is proof aguin-t ex; t i 
sudden blows It is used qu eXlensiv il 
mhining, and can be fired with ety in an at 
CO! aluinby [rom 7 to 8 per ceu ‘ Lit 4ils}), 
large amounts of coaluust i 
Jou Soc. Chem. Ludus 
24, 1587. 

Cellulose Dynamite, Lignine, Nitro Cellu b> 
Wbite) contains 75 per Coll. biti Rly 
29 per Cebl. DitPo-celiluios » 
3, 533: Chem. Lech, Zly., i8si; Diifaers i 
| 
oal.Fulgerite is a variety of Pulgeritt ‘ is 
vocoa Powder,.—See Brown trisu 


ollodin,—See VoLKMANN > Wood Powdet 


~a aA 


olonia Powder js ua wixture of 60 yp el of gu 
powuer and 40 per cent LT Mitro-glyee fie. Delta 
Lunneling, ¢. 86; Drinker’s Av; ) p- 


Coopal’s Powder cousists of nitro-! n nite 
lose trom hemp or cotton waste) with dium nitra 
and siaich 

Designotle’s Powder, as wmadetorbia xwaund 
purposes Where madsimum eff sr 
of 50 per cent, Of potassium nuitrut sud i 
potassium plicerate, 

For use in rifles it is made of potassium uitrate, wi 
@ litile charcoal, aud from 12 to ww per ceh iy 
slum picrale, 

For cannon it contains from 8 to 
sium picrate, Ly 
t. 22, 1687, Drinkers Luy . a 

Diaspon Gelatine hialus, 

Nitro-xlycerine, j2 to 75 pa 
Nitro-cetulose 5 j 
Aicobul . { rp 

Diller’s White Dynamite consi 
absorbed by calcium carbouat 

Diorrexine cousists of, 

Picrie¢ acid 1.65 per 
Charcoal 7.49 
Beech sawdust 1 
Potassium bitrate 4 
Soditim nitrate : eit 
dulvpbur. 15.40 
Water.. 
Dingl. Polyt. 
192. 

Double Ammonia Powder 


. and juriding le VON 





Gente Civ, OU 


x. 


Jour., 255, 524: Jour. Soc. Chen li 


Nitro-glycerine ef e1 
Nitro. ceilulose.. 

Ammouium Nitrate 

Witu Some picrate 


Vhe nitro-glyeerine in this powder is gelatiniz 
With pilro cellulose made by Lreaiiug 
acid mixture whieh has been used ita 
boue acid. By tuis mean he nilro giyeeriue cal 
gelaiinize| at ordinary teuiperatures, and ben 
a pyer which is in-urred from healing the mi 
When the commion method en y 
ated, Chem. Lech. Zig,, Li and Mim, Jou be 
188s. 

Dualin, the invention of Can. Dirrmak, a Pru 
oflicer, consists, according to LRAUZL ol, 


Nitro-glycerine....-. ‘ ; j 50 per 
Fine sawuust.. eecveses ease ‘ 
Polassium nitrate 


It is more sensitive to heat and also to meehani 


disturbances, especiaily wuen t.ozeu, (when it may 
even be exploded by triction,) than dynumiile (kiesse 
gwubr) No. 1. Exudation of tue nilro-gly:erine is al 
habie to oceur, The specific gravity of this expiosiy 
is aboutito 2, Itis very eatensiveiy used. Ael. Any..5 
173; Ang. and Burd. Liec., Nov, 26, 1887. le & e ti 
Oct. 22, 1887; Wagner's Chem. Jech., p. 160; Drinke: 
Junneling, p. 85; Diinker’s Aeplos. Comps., p. p. 87, lu 


U.S. Lat., 98, 854, Jun. 18, 157 


Dynamite or Giant Powder “is a miature of nitro 
glycerine with auy dry, solid substance, whether 
mineral Or vegetable, 80 pulveriZed or comminuted 
and mixed in such properiicns, t at bihe one hi 
the mixture conteibs sufficient nitro-glycerine for 
an efficient explosive compound. und. on the othe 
band, the propurtiou of absorbent used is sufficient 
lurge to hoid the nitro glycerine against icakuge 
exudation. These proportions of nitro-giycerine id 
aveorbent must, moreover, be so graduaied that the 
mixture retainstbe pulveruient form Diinker’s / 
plos, Comps., p. 70. 

(For the compositions of the various dynamitee look 
under the respective names of the several brands or 
the makers, such as, Nobie’s Dynamiie, tna F 
Ariberg Dyuamite, Atlas Powder. Bradys Dyus 
Carbon Dynamite, Cellulose Dynamite, ete.) i 
Explosives : ErssLer, Modern Erplosiwes,, Diinker's 7: 
neling and Erp osives Compounds , and humerous pape 
in the technical journals and transactions of engineer 
ing and scientidec societies. 

Dynamite Rouge Rea Dynamite, is a mixture of 66 t 
68 per cent. of nitro-giycerine with ferric oxide 

Dynamogen —Paper PBiasti: g Powder. (Similar ro 
blasting paper which see) consists of filter paper 
eoveied with the following mixture 
Potassium Ferrocyanide....-.... . .s+-seseeess 17 parts 
Charcoal! . . i 
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nn een ae earn rene, 


Mixed with 150 parts of boiling water. 


When this" 
mixture has become cool the following are added: 


CEE Pie asanss cendecbinenasiscldnsheens 25 earte 
Potassium Chlorate tee eee eter enceteenvececeens 7 ws 
II x00 b nites ce cctinervesgaveskecudnans baad ce 


Triturate 4 in 50 ports of water.” The whole is then 
stirred so as to constitute a thin paste ae h = applied 
to the paper. Proc. Nav, Inst,, 8, 449; lbid., 5. 


B.C. Powder,—Sporting powder tien oo vie gun- 
entton colored with aurine dissolved in a mixture of 
ether, alcohol, and benzoline, Rifle powder is the same 
asthe above except that picrie acid is substituted for 
aurine. Proc, Nav, Inst., 11,85; Jour, Soc, Chem. Indust., 
7,401, 

Ehrhardt's Powder js a potassium chlorate powder. 


Electric Powder consists of nitro- glycerine absorb ed 
by an explosive dope,the composition of which isa 
secret. No. 1 contains 33 per cent. of nitro asyecrene 
one No, 2, 28 per cent. Le Génie Owil, Oct. 22, 1837; Chem. 

Tech. Ztg., 1887. 


Emilite is made by subjecting the portion of coal-tar 
oil boiling between 185° and 250° C., and soluble in alka- 
lies, to the action of nitrie acid, thus « peeeane it into 
an explosive nitro compound. an Pat., 5.899, April 
22, 1887: Jr. Soc, Chem, Indust., 6 Engineer ing News, 
18, 129: Eng. and Min, Jour., Pooh 6. 1887. 

Emmenaite consists of two non-explosive substances, 
whieh, whan mixed togetber form an explosive eom- 
pound, What thesetwo materials are has not, as yet. 
been made public. It is made in several grades and 
wns tested on the Croton Aqueduct and the D. L. & W. 
R. R. with results said to have been very satisfactory 

Age of Steel, Dec, 3, 1887; Colliery Manager, Feb. 17, 1888: 
Induatries. 

Eaper’s Explosive. 


For blasting purposes it has the 
following composition : 


Sodium nitrate .......ccccccscceseessesecccccne 66 per cent, 
Sulphur ..... bhcasuebines 3 rr 
Sawdust from ‘hard wood.. bd abeidktih oka Baers 22 + 


For artillery purposes 10 per cent of chare oal is added. 
For certain purposes the following mixture is preferred ; 


Badin DMTOKS oo 0ccs cv cssseevceccvocen seeds ss 66 per cent. 
Sulphur .....-.+. o94 Ad66e50e0 oo ss = 
Sawdust from hard wood.. podkad meme Re etrhe kéesk 2. = 
Charcoal... PTTUTTIIT ITIP TIT TTT _ Bass 7 
Eny. Pat. 6,548, "1884; Jr. Soe. Chem. Indust. 4, 417; 
Eng. and Min, Jour., April 16, 1881, 
Etnite.This explosive consists of Asphaline with the 


addition of a small percentage of sulphide of antimony. 
It is over-sensitive, especially to combined friction and 
percussion, such as a glancing blow. Engineer, June 
4, 1886. 

Explosive Gelatine.—(See Blasting Gelatine.) 


Explosive Paper.—Several explosive papers have ap- 
peared from time to time, and while the pastes used in 
coating the paper all have essentially the same character- 
istics, atillthey differ slightly in one or two of the ingre- 
dients employed. The composition of two of these pastes 
is us follows: 


Potassium nitrate 8 parts. 
“ 


Potassium Chlorate...... 0.0... cee cece ee eeee ee nees 5 
CTO oon 0:00:05 00.0000 601056.50060606. st eveesenee 1 " 
Fine sawdust from hard wood yisb ceeds: aaeiek a 


Mixed with gum water, 
Nar, Inat., 11, 115. 


Potaseium Nitrate ...... 2c ccs cccccnccccevsccees 4.5 parts. 
Potassium Chlorate . ..... 6... ee ceee cee eeeeeeeee 9.0 “ 
Charcoal.. > 
Potassium ferroc yanide| 
Potassium chromate 
Starch . ss cecceccesoes 

Mix with 80 parta of water, and impregnate the paper 
with the mixture. (In this connection see blasting paper. 

Extra Dynamite was invented by NOBEL, and consists 
of a mixture of gelatinized nitro-glycerine and ammo- 
nium nitrate in the following proportions : 
Nitro-glycerine.. 5d.6 per cent. 
Nitro cellulose (gun cotton) oie iataiase 048 4.8 
Ammonium nitrate tee eee imbued 

It is colored by a red coloring matte r, and intermediate 
in its properties between blasting gelatine and dynamite. 
It is more extensively used in Sweden than any other 
explosive. Chem. Tech. Zty., 1887. 

Fenhoen's Powder consists of a mixture of gun- 
powder and nitro-naphthalene. 

Forcite, when manufactured according to J, 
patent, consists of : 
Nitro-glycerine .. 


and plastered on paper, Proc 





LEWIN’'S 


RCP ORTIMIOED cccdrcosnscncess ceevestsedess co 

POONER, 600.0dk inc dstabeenks ededsesceuehendede mish ae 
Pe EID aon. s oun shapscdsavenhsessnnes +. = 
Sawdust, wood pulp or charcoal.............. 5.* * 


As made by the 
sists of ; 


American Forcite Company, No. 1 con- 


Nitro-@lyCerime. cciccocsseccrsccccccccccccsccce 95 Per Cont, 
Gelatinized cotton ... 02 -Seecnsescceceese 7; 
Potnasluam Mitrate ...2. oc sscscccccccccesseeeseo es = 
No. Per cent. 
1, Extra, 80 Nitro-glycerine. Remainder Unknown. 
2. - - - . 7 
: “ ) “ ‘ 
3. i. = 35 + “ “ 
3B, “ 32 e ‘a ‘a 
3c. 30 “ “ “ 


X, consists of % per cent, nitro-glycerine with 5 per 
cent. cellulose matter, 

an Nar. Tnst., 11,100; 

. Ztg., 87. 

F ortis Explosire isa nitrate ian containing oe - 
ix ng p roportions of ferrous sulphate. 12th Ann. Rep. 

M. Inspec, Explos ; Jour. Soc. Chem, Induat., 7, 401. 

Fulgurite when solid consists of 4 parts of corn meal 
and 6 parts of nitro-glycerine ; when liquid,of one part of 
corn meal and 9 parts of nitro- ulyce rine. Drinker’s Tun- 
neling, p. 9%; Drinker's Explosive Comps., p. 102; U.S. Pat. 
153,086, July 14, 1874. 

Fulminatin consists of a mixture of & per cent. of 
nitro-glycerine and 15 per cent. of wool. 

Fulminating Oil is one of the names given to pure 
nitro-glycerine. 

Fuimin-Mannite (Nitro-Mannite) is nitrated sugar of 
manna. Its tendency to decompose spontaneously pre- 
vents its extensive employment. Drinker's Tunneling, 
p. 61; Drinker's Exrplos. Comps, p. 62. 

Fulmin-Sugar (Nitro-Sugar, Nitro Cane Sugar) is ni- 
trated cane sugar or nitrated glucose. It possesses strong 


Engineer, June 4, 1886; Chem. 


explosive properties, but as it is very difficult to obtain 
a uniform product, it has not found any very extensive 
employment. It is soluble in ether and alcohol, and is 
sometimes used for waterproofing ordinary gunpowder. 
Chem, Tech. Ztg. 


Gelatine Dynamite: 


No. 1. No. 3. 
Nitro-glycerine.............. 58 Per cent. 38.8 per cent, 
Nitro-cellulose (gun cotton). 2 “ 7 te ” 
Potassium nitrate........... oe we 45.0 ** 
CRO ois scciasdeccasnse iz * " 50 Ed 


(See also, in this connection, blasting gelatine which is 
some times called gelatine dynamite). 


Gelatine Forcite: 
Nitro-glycerine ..... veces eateesa’ 
Cellulose (not nitrated) 


Eng. and Build. Rer., Nov. 26, 1887; Le Génie Civil, Oct. 
22, 1887. 


9 per cent. 
5 “ 





Gelatinized Nitro-Glycerine. (See 
tine). 
Gelignite: 
Nitro-glycerine 
SNS ono xa cen op pauh hk euah ae nes ke 
Wood bark. 
Potassium nitrate. 
Giant Powder (Dynamite). 
NOBEL’S No. 2. 
Nitro-glycerine 20 Parts by we ight. 
PN III 66 oko Vitae waa se keene 70 
Resin pulverized. ... RR es = 
To this may be added from 5 to 10 — of flour of sul- 
phur, Drinker’s Erplos. Comps., p. 2; S. Pat., 141, 455, 
Aug. 5, 1873. 
American Giant Powder No. 2, as made by the Giant 
Powder Co. and the Atlantic Giant Powder Co., formerly 
consisted of 


Blasting Gela- 


“ “ 





“ “ 


i PO scans cneateihenakeeeee se 40 Parts by weight. 
DOE skh byGtensayasteee saucenbakeen Yoo US - 
hs vain wi siocen seems wacaeabene ae . 
I NO iin cincanceecdexsees i ta 

ow 6 re 





Nitro- glycerine 
BS. Pat. 
Conups., p. 102; 


139, 468, June. 3, 187: 
Thid., p. 71. 


As now made it consists of 


PIG 5 oS once Sew a ds Seackec cncauetes 40 per cent. 
IID 55 sag Ho de nee cea ea eck _ ee 
RG ono bc cicacdenw ch won sckeaeseiebescuesees mer ern 


The other grades of powder made by these companies 
contain 


gsi s edo cndmdwablewee 75 per cent. nitro-glycerine. 
Ee NT vine s.a aves we bangin yw — a Fn 
ee eee as y 45 ** ~ ae ~ 
RN aes en eae eels ai 40“ re 
ais ch einghcncesvescenan See a “ ae 
NN eon aca Sah es. te ” 
MO OMGicess ce Ro ee ee ’ 


Drinker’s Tunneling; Drinker's Explos. 
73 to 86; Hill’s Explosives; Trauzl’s Explosive 
dungen, ete. 

Glonoine is one of the names given to pure nitro-gly- 
cerine. 

Glywxoline is a preparation of gun cotton pulp and 
votassium nitrate saturated with nitro-glycerine. 

rinker’s Tunneling, p. 63. 

Gruson’s Explosive is said to be similar to Pandastile 
Gum Dynamite. (See Blasting Gelatine). 

(TO BE CONTINUED.) 
‘ ; 


Comps., p.p- 
Nitril-bin- 
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THE Brooklyn Board of Aldermen have given per- 
mission to the Brooklyn City Railroad Company to 
try the River and Rail Electric Company’s new 
storage battery electric motor on their Third Ave- 
nue line. Arrangements have been made at Fort 
Hamilton for charging the batteries, and a car has 
been made ready for trial by Prof. MAIN. The trial 
will probably begin June 10, and continue from three 
to five weeks. A trial may also be made on some of 
the other lines on which the grades are heavier. 
The system is one possessing many novel and inter- 
esting features, which we have descrived in outline 
already, and shall decribe more fully later. The 
motor, batteries, mechanical and electrical connec- 
tions are all new in type and areclaimed to give 
unusual efficiency for the same weight, Certain- 
ly the plant is lighter by far than any other street 
car plant as yet before the public. 


ea ia 

Mr. Wo. E. MERRILL,Lieut. Col. U. S. Engrs.,Cin- 
cinnati, O., has published a card asking for statistics 
and information concerning collisions of boats with 
bridge piers on the Ohio river. In 1882 a table show- 
ing losses incurred by accidents of that date was 
published, and he now desires to include in the re- 
port for the present fiscal year a revised edition of 
the same table carried forward to June 30, 1888. 


THE gas question is sorely perplexing the Mayor 
of Philadelphia. The only bid received was for 
either of four kinds of water gas. While it is much 
cheaper than coul gas,it is admitted to be danger- 
ously deleterious to health, because it contains a 
larger proportion of carbonic oxide, while sometimes 
it clogs both the pipes and burners with deposits. 
The Philadelphia bids fix the percentage of this 
poisonous oxide at from 24% to 26 per cent., which 
is dangerous to health. 


—-- 
ACCORDING to Professor E. DIETRICH, 





of Berlin, 


there are only 57 bridges of brick or stone existin 
having a span greater than 131 ft. Forty of these 
have spans lying between 131 ft. and 164 ft., 10 have 
spans of from 164 and 200 ft., 3 of from 200 to 230 
and one only, the Cabin John bridge, near Washing- 
ton, exceeds this limit, and has a span of 237 ft. 
Thirty of these are road and 22 are railway bridges - 
one carries a canal, another a conduit, and 3 are not 
classified. Fourteen of them date from before the 
commencement of the present century, 22 were built 
between the years 1800 and 1860, 5 between 1860 and 
1870, 6 between 1870 and 1880, and since then 10 have 
been erected. In 22 of the bridges the rise lies be- 
tween one-half and one-third of the span, in 18 he 
tween one-third and one- fourth the span, in 10 be 
tween one-fourth and one-fifth the span, and in 6 he 
tween one-fifth and one-eighth the span. one bridge 
only, a road bridge in Turin, has a flatter arch than 
given by the smallest of the above ratios, and in this 
case the rise is .18 the span. The radius at the 
crown lies in 15 cases between 66 ft. and 98 ft.; in 8, 
between 98 ft. and 131 ft.; in 11, between 131 ft. and 
164 ft. and in 3 cases, between 164 ft. and 187 ft. 8", 
ins. the latter being the radius at the crown of the 
the Devil’s Bridge, at Bevizzo, Italy. 

cian lage gaa 

THE report of the Denver & Rio Grande Ry.,recently 
issued, gives the following examples of the cost of 
building a railway in mountainous regions: 





Average 
Miles. Totalcost. per mile. 
Glenwood extension, ........ 64.29 = $2,917,067 
Aspen extension.............. 41.21 1,136,560 
Ouray extension.............. 35.86 597 462 16, 698 
PM ics wadeekons 141.28 $4,651,089 = $52,921 


The average for the entire 141 miles is a little less 
than $33,000 per mile. Probably there was no ex- 
pense whatever for right of way or terminals—items 
which form a very great addition to the average cost 
of railways in thickly settled regions. 

_ + 

THE Popular Science Monthly describes a curious 
and ingenious device called “The Echo Maker” to 
be used on ships at sea. A flaring funnel is screwed 
to the muzzle ofa rifle. Whena supposed obstacle 
is near the vessel the rifle is fired in its direction, 
and if the obstacle is there the beam of sound pro- 
jected through the funnel strikes the obstacle and 
rebounds, and as the echo is more or less perfect in 
proportion as the obstacle is more or less paralled to 
the ship from which the gun is fired, and as it is 
near or remote, the position of the obstacle may be 
inferred. The inventor claims that a sharp sound 
projected at or nearly at an object, and only 
when so directed, will in every case return some of 
the sound sent, so that, theoreticaily, there will al- 
ways be an echo, and the difference in the time be- 
tween the sound sent and the echo will indicate the 
remoteness of the object. The naval board tried the 
echo maker and found that a return sound could be 
heard from the side of a fort half a mile away ; from 
passing steamers a quarter of a mile off if broadside 
to; from bluffs and sails of vessels at about the 
same distance, and from spar buoys 200 yards away. 

les 

THE order granting to ROBERT HASTINGS and 
others the right to lay, maintain and operate in all 
the thoroughfares of the city and county of San 
Francisco pneumatic tubes for the transmission of 
messages and parcels by compressed air and electri- 
city, has been approved by the Street Committee of 
that city. The tubes must not exceed 2 ft. in diam- 
eter. The franchise is for 25 years. The grantees 
must give bonds to the amount of $25,000 and the 
work must be commenced within 12 months from 
the approval of the order. 











AN item in the Sundry c ivil bill just reported to 
the House, provides for a preliminary survey, to es- 
tablish the boundary line between Alaska and 
British Columbia. The interests of both Great 
Britain and the United States on and near the line 
in dispute have greatly increased in value of late 
years, and the presence of the dispute is already a 
source of irritation and danger. The President and 
Secretary BAYARD both called the attention of Con- 
gress to the importance of the matter and recom- 
mended very strongly that Congress make the nec- 
essary appropriation to secure its settlement. This 
the House Committee on Appropriations refused to 
do, but they now provide for a survey which will 
lead to arbitration and the greatly desired settle- 
ment. 
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THE National Pure Drinking Water Automatic 
Supply Association has been organized in London 
to supply drinking water at railway stations and 
other public places, on the principle of the ** drop-a 
nickel-in-the-slot’’ machines. A glass of filtered ice- 
water will be delivered for one cent, an automatic 
measuring tap being used. The capital stock is 
$500,000. The company would seem to have a good 
field for operations, and has good prospects of suc 
cess if the results of the various automatic ma- 
chines for weighing, delivering matches, postage 
stamps, candy, etc., are considered, but it would 
seem as if so cheap a commodity as ice-water might 
well be supplied gratis, as it is here on trains and 
for the most part at stations. Asa rule, where it is 
not supplied here, it is in the interest of the soda- 
water stands, and not to save the direct cost of the 
water. 


—--— « 


LIEUT. ZALINSKI’S latest is a 15-in. torpedo gun 
with a range of 2 miles, built for the Italian Gov- 
ernment and probably to be mounted at Spezzia. 
It is 10 ft. long and made of cast-iron, in sections, 
without interior casing. The thickness is 1‘ ins. 
It is mounted on a hollow cast-iron cone, the gun 
being at the apex and resting ina solid half circle 
of iron, so that it may be elevated or depressed. 
The mechanism for pointing the gun up or down or 
to right or left is worked by hydraulic power. 

The shells are to be introduced by the same means 
when placed on a cradle. They are 6 ft. long and 
have iron wings. The shells used at a trial held re- 
cently at Fort Hamilton were dummies loaded with 
sand, and weighed 530 lbs. each. The largest shell 
the gun will take is one of 900) 1 bs., which will con- 
tain 600 lbs. of explosive gelatine, equivalent to 
1,000 lbs. of gun-cotton. By very simple means, 
such as adjustable metal sabots, the diameters 
of the shell may be varied in the gun ac- 
cording to the charge. One very remarkable 
characteristic of the arm is that the range may be 
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varied without changing the elevaticn of the piece, 
the shell going further when more air pressure is 
given it, or dropping nearer as the air force is 
diminished. The hydraulic lifts are very ingeni- 
ously arranged, the long gun rising up or lowering 
at a touch of the lever. 





AT the trial, two shots with 530-lb. shells were 
fired at an elevation of 18° to find out what were 
the powers of the new arm, the whole air pressure 
not being called into play. The first shot fell some 
1,200 yds.; the second, with a more continued pres- 
sure, considerably over a mile. When the full 
pressure is brought to bear, the shells, with their 
600 Ibs. of explosives, will be sent two miles. 

The gun is so arranged that by a series of levers 
one man can move it at will and fire it. Three guns 
of this size to be worked in the same way will form 
the armament of the Vesuvius, lately launched in 
Philadelphia. The experiments were thought to be 
quite conclusive of the ease with which the gun 
could be managed and its accuracy. Lieut. ZALIN- 
SKI has certainly scored a great success. He began 
with a 2in. gun, and then tried successively and 
successfully a 4in., 8-in. and now 15-in. 


— 








THIs is a presidental campaign year in Colombia, 
Ecuador and Bolivia as well as in the United States, 
and great disorder and disturbances are predicted in 
all three of these South American republics. In 
Ecuador the elections were held some months ago 
but the votes will be counted this month; according 
to report the military, police and Government em- 


cant remarks: 


gamblers by 


of the layer below. 
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ployés alone were allowed to vote. In Colombia too 
the Government has been trying to influence the 
voting. A dispatch from Panama, published in the 
New York Times, ends with the following signifi 
“But there is no betting on South 
American elections, and nothing is r ore significant 
when it is remembered that these 
nature, training, 


people are 
association and 
habit.” 
o “ 
A NOVEL pile, to resist the action of the teredo has 
been suggested to the Harbor Commissioners, San 
Francisco, Cal., by R. B. MARKHAM. It is made of 


a4x4in. center piece with 1-in. planks nailed on to 


build up the pile to any required size ; each layer of 
planks being coated with tar and covering the joints 
It isclaimed that the teredo 
will only pass through solid wood, and that success- 
ful tests have been made. Theinventor has been 
directed to submit two piles, which will be tested 
by the Board. The experiment is certainly an in- 
teresting one. 
eines 

THE question of a tunnel between Sealand and 
Sweden, under the Sound, had not been heard of 
for some time but lately the Royal Swedish Com- 
missioners, who were examining M. DELANCLE’s 
application for a concession, sent in their report to 
the Swedish Government. It is a very elaborate 
document which ends with the following conclu- 
sions: 

“That a submarine railway between Sealand and 
Sconia would no doubt insure several advantages to 
the international traffic; but that, as the building 
of it would uire a very considerable capital, and 
the paying of the interest on the cost for a long 
series of ones. would necesitate heavy subventions 
from both the Danish and the Swedish Govern 
ments, in addition to the profits of the traffic, which 
would be inadequate for this purpose, the proposal 
for this new way of communication be abandoned 


for the present ; that should ever, under altered 
circumstances, the want or the desirability of a 
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submarine railway come into prominence, it ought 
to be built on account of the State, either with its 
own money or by the aid of capital borrowed for 
that purpose, and the works should be carried out 
under superintendence of special commissioners, or 
be contracted away to some accepted person. 

“This arrangement is considered necessary in 
order to insure to the authorities of these State 
railways, with which the tunnel would have con- 
nection, a proper control of the traffic, independent 
of foreign companies or interests; and finally, that 
there only in the last instance, ought to be any 
question of altogether handing over the under 
taking to foreign capital, and that the Govern 
ments, under no circumstances, ought to tie them- 
selves by entering into contract with private as- 
sociations or persons before complete plans were 
forthcoming, and the question of cost fully solved.” 
The Commissioners submit, in conclusion, that M. 
DELANCLE’s application be not granted. The Gov- 
ernment has not yet taken any further steps in the 
matter. 


oe 


Tue Arthur Kill bridge, at Staten Island, with 
a draw of 500 ft.,the longest draw-span in the world, 
is rapidly nearing completion, and it is expected 
will be ready for traffic by July 4. Four of the 
massive piers of solid masonry are already finished 
and the fifth will be done very soon. The piers are 
of dolomite limestone frem Sandy Hill quarry 100 
miles north of Saratoga, and are tastefully finished 
in granite. Work was begun on them last July and 
was continued unremittingly through all the bad 
weather of February and March. The construction 
of this bridge will make available nearly ten miles 
of hitherto unoccupied shore line, upon which 
wharves, docks, and transhipping facilities are ex- 
pected to quickly appear. 





mond to Palo Alto 
top consumed 11%, tons of steamboat coal, at $2.45 
per ton, equal to £29.09, while the Wootten consumed 
not quite 14+, tons of buckwheat coal at 60 cts. per 
ton, equal to $8.60. 


construct the 


on 
» 
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THE Reading Railroad has recently made a test to 


determine the relative cost of different sized coal as 
fuel, and also the relative economy of different loco 
motives belonging to the company. 


Two engines, 


one fitted with a wagon -top boiler and narrow fire 
box, and the ether with a Wootten boiler and fire 
box, each hauled 145 loaded cars from Palo Alto to 


Port Richmond, and 165 light cars from Port Rich 
The result was that the wagon, 


I - 
THE names of some of the contractors who are to 
Arcade Railway have 
public by the General Manager, MELVILLE C. SMITH 
Among them are: The Phoenixville Iron Works, 
Pennsylvania; BARTLEY & HAYWARD, Archite« 
tural Iron Works, Baltimore; P. DICKINSON, N. Y ; 
HeNRY J. DAvipsoxn, N. Y.; and RYAN & M¢ 
DONALD. Five vacancies which existed on the Board 
of Directors have been filled by the election of 
FREDERICK P. OLcoTT, Gen. RICHARD A. ELMBR, 
EDWARD A. ABBOTT; Gen. JAMES JOURDAN, and 
JAMES E. GRANNISsS. 

The permanent Board of Directors will be chosen 
at the annual election to be held in July 
BN - 


CORRESPONDENCE. 


been made 


Proposed Design tor Very Long Span 
Bridges. 


CoRDOBA, Arg. Rep., May 1, 1888 

EDITOR ENGINEERING NEWS 

The publication in ENGINEERING NEwWs, of the 
plans of the projected bridge over the North Riyer 
has led me to present the inclosed design for long 
span bridges. It will be seen upon inspection that 
the design consists of a combination of the canti 
lever and the suspension systems. Bridge engineers 


By W. A. Warren, C. E. 


generally do not favor a combination of differen; 
systems in the same structure on account of the am 
biguity arising in regard to the strains; but this 
combination is entirely free from this objection, as 
no ambiguity can exist in regard to the weights 
supported by each system. In fact the two systems 
might be made entirely separate with the exception 
of the connection made by the roadway. 

The limit of the span possible by the combina 
tion approaches the sum of the limits of each sys 
tem alone. For example, the cantilevers of the 
Firth of Forth bridge could be combined with the 
cables of the East River bridge without increasing 
the strains in the cantilevers, and the only increase 
in the strains on the cables would be that caused by 
their greater length. 

The advantages of the combination over the 
cantilever system alone, are, that longer spans are 
possible, and greater economy in shorter spans. Ita 
advantages over the suspension system alone are, 
that longer spans are possible, and a greater in 
crease in rigidity. 

With this brief explanation I submit the design 
to the consideration of the engineering profession 

Yours truly, W. A. WARREN. 





The Theory of Earthquakes, 


PHENIXVILLE, Pa., June 27, 1888. 
EDITOR ENGINEERING NEWs: 
I beg to send you herewith the M.S. of a transla- 
tion of a very remarkable article on the new theory 
of earthquakes, by its originator Dr. Rrpoir Fars, 
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This article presents a résumé of important facts 
gathered by Dr. F. during twenty years of diligent 
research, closing with a statement of his theory, 
which deserves to be given the widest publicity. 
Desirous to aid in this connection, I have decided to 
send the translation to your journal first, knowing 
that your circulation is very considerable among 
engineers and scientific men irterested in such 
questions. Perhaps you may think that the sub, 
ject treated is somewhat foreign to the professional 
character of ‘‘ENGINEERING NEws;” yet, consider- 
ing the profound interest felt by the public in gen- 
eral, and the scientific world in particular, in any- 
thing definite concerning the character and causes 
of earthquakes, I thought it should be offered to 
you. As to my translstion, I, of course, guarantee 
the correctness of the text. Being German by birth 
as well as by education, I am competent to appre- 
ciate the exact sense and meaning of the original. 
As regards the question of right involved, of trans- 
lating the article, I can only say that there is no 
mention made at the head of the article (as pub- 
lished in No. 15 0f the German Weekly the Garten- 
laube of 1888) torbidding its translation, as there 
is sometimes at the heads of other articles in that 
magazine. On the countrary, I think, Dr. FALB 
will be pleased to have his name and work go out 
into the English speaking world announcing his 
most interesting discovery. Yours truly, 
F. G. LIPPERT. 

{We shall begin next week the publication 
of this most interesting article-—Ep. Ena. 
News. | 


A Hydraulic Conundrum, 


NEW YORK, June 21, 1888. 
EDITOR ENGINEERING NEWS: 
I enclose a little explanation of a question in your 
issue of June 16, **in case you have no other.”’ 
Valve at F closed, water flowing from E into D 
through pipe E, C, D, under head = difference of 































































































































































































level of D and E. The pressure at F will be that 
due to the piezometric head at C, that is: it will be 
the static head due to the elevation of E above F, 
less the head expended to overcome the resistances in 
the pipe from E to C. 

It is, therefore, a function of the whole length of 
pipe from E to D, and of the portion between E 
and C H. 


Eng. Depart. Vanderbilt University, 


NASHVILLE, Tenn., June 20, 1888. 

EDITOR ENGINEERING NEWS: 

in reply to your intimated request for an answer 
to the hydraulic question asked by your correspon- 
dent ““A. B. C”’ in your issue of June 16, please al- 
low me to say that there is both an inconsistency 
between the two statements of the data of the prob- 
lem as given in first and fourth paragraphs respec- 
tively of the communication, and in the first para- 
graph an error in reducing the given heads of water 
to corresponding pressures. 

However, leaving these aside and assuming the 
data as in the fourth paragraph, namely: 


POG alh: ik OF PORE DE Pia 06i0nceesncccescncsessscccues 00.ft. 
Liev tion of wa orsurfare at D......0 cccscccecces 150 ** 
Vievation of water surface at Z£.......c.cccccecsses 250 ** 
Renate Of BB Geccccvccancssccccscs vevevcccesséc sseessee™ 
Laneth OF DO cacacccccsicccscsesstcncessetenseseéete 500 ** 
Diameter of al] maius ewalil ore seceees§obesve> BOER 
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and ignoring the influence of bends, gate valves, 
etc., and assuming that no water is flowing past F, 
there would result as the elevation of the ‘“Hy- 
draulic Mean Gradient” at the junction, the follow. 
ing: 





500 
150° 4 [ — —— | (250° —150') = 166.7 
2500 + 500 


which corresponds to a pressure of 72.3 lbs. per sq. 
in. at F. 


I have taken no account of the effect of the direc: 
tions at which the three branches of pipe come tec- 


FURS 





gether as the necessary data was not given and in 
any case the effect would be slight. 

With no water flowing through F C the pressure 
at F’ under the three conditions would therefore 
be as follows: 


A and Copen, B closed........----- 65.1 lbs. per sq. in. 
Bani C open, A GORGE s 066s cacvacore ae Ce a 
A Te BRE. CCP 088 scannisscns stiens 723 


Of course it is understood that on opening the 
valves A and B, the water in the stand pipe and its 
branch would rapidly fall to a level with the water 
at D, unless the supply were maintained, so that the 
condition uader which the question is asked could 
be only temporary. Very respectfully, 

OLIN. H. LANDRETH. 

(There was another solution published last 
week. Both appear to us in substance correct. 
—Ep. Ena. News]. 


Statistics as to the Construction and. 
Maintenance of Highways. 


Engineering Department Vanderbilt Univ. 
NASHVILLE, Tenn., June 20, 1888. 
EPITOR ENGINEERING NEWS: 

As you may know,I have been giving the sub- 
ject of highway systems and highway construction 
considerable attention during the past year or two, 
and I am very desirous to collect all available data 
and statistics bearing on the subject of expendi- 
tures for the construction of new reads, and the 
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The Stampede Tunnel. Northern Pacific Railroad. 
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improvement or maintenance of old roads respec. 
tively, including of course the length of highways 
which such expenditure covers, and the charcter of 
the construction or improvement. Are you fami 
liar with any collections of statistics on this subject» 
Ifso, Ishould be glad to have you put me on the 
track of any such information. No reports are 
made in any of the States to the State Auditors or 
Comptrollers and the information at the county 
offices is very largely inaccessible. My purpose jy 
doing this is to formulate a statement showing the 
inefficient results of our highway systems in the 
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United States as compared with what they might 
be, and as compared with what many foreign 
systems now are, under proper rational systems of 
administration. Very truly yours, 


OLIN H. LANDRETH. 


[We kaow of nosuchstatistics,but should be 
very glad to publish them if we did. Any 
readers who may be able to send partial in- 
formation to Prof. Lanpret#, will no doubt 
assist him,—Epb. Ena. News.] 





Field-Book for Location and Railway 
Earthwork. 





EDITOR ENGINEERING NEWS: 

1. Is WELLINGTON’s “ Field Book for Location” 
to be out this year » 2. What is the latest edition 
of WELLINGTON’s “ Railway Earthwork’”’, and has 


it any advantages over that of 1875? H. 


[1. We fear not in 1889; we shall publish 
parts of it this year. 2. Latest edition in 
1888. It has no advantage over the edition of 
1875 except the correction of one or two 
typographical errors, lower price ($4.00 in 
place of $5) and furnishing the plates louse 
in a pocket, in cheaper gyd more convenient 
form.—Ep. Enc. News.| 
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A Recent Bridge Failure on the Erie. 


BINGHAMTON, N. Y, June 12, 1888 


EpITOR ENGINEERING NEWS: 

j enclose for your edification a view of an accident 
which occurred on the New York, Lake Erie & 
Western R. R., at Hancock, N. Y.,on June7. The 
fallen span, a duplicate of the two left standing, was 
a rather old iron Post truss, 128 ft. long, center to 
center. It had a good floor of closely spaced ties 
with both inside and outside guard-rails and extra 
stringers under the ends of the ties to support a 
train off the track. Ido not know whether there 


fastest tunneling on record, under similar condi- 
tions. The rock was basalt 

Progress of Stampede Tunnel per Month, Av 
erage of heading and bench 


1488 East end. West end. Total. 
Jn, 213 ft. 270 ft. 483 ft. 
Feb. 26% ft. 262 ft. 525 ft. 
Mar. 259 ft. 20s fr. 525 ft. 
April 257 {t. 264 ft. 521 ft. 


All under “' wall plates”. 
The alignment checked as follows: 
Line 0.046 ft. 
Grade 0,93 fr, 
Distance 0.6 ft. 
Very truly yours, 
EK. H. McHenry, Asst. Eng 


ona 
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were snubbing posts on the approaches to protect the 
end posts or not, or whether Latimer guards were 
used, but none of these things would kave been of 
any use in this accident. The cause of the failure 
was a butting collision on the bridge between two 
freight trains. There went into the hole, besides the 
bridge itself, two cars of merchandise and three of 
live-stock. Unfortunately for the poor cattle the 
trusses were pin-connected. Would a riveted lattice 
bridge have gone down in such a case ? 
Yours truly, X. 

{We cannot say, but we are confident that 
any firm of bridge builders which can put up 
riveted girders of 128 ft. span under a guaran- 
tee that they will not fail even when a butting 
collision oceurs on them, will have its hands 
full of business. Still, we fully agree with the 
apparent idea of our correspondent that pin 
connections are not expedient for such short 
span bridges. Ep. Enc. News.) 


a 





The Stampede Tunnel. 


STAMPEDE TUNNEL, June 6, 1888. 
EDITOR ENGINEERING NEWS: 

I enclose two photographs of the Stampede Tun- 
nel, which you may find of interest. One [the one 
engraved] shows the ordinary routine work 4800 ft. 
from the west portal; the other [not engraved] 
shows the first break between the east and west 
headings at a point 5068 ft. from the west and 4776 
ft. from the east end. The last shot, fired May 3, 
1888, exposed the end of an 18 ft. hole put in from the 
Opposite side. 

The total length of the Stampede Tunnel is 9844 ft. 
The time taken in driving was 27 months. Pro- 
gress for the months of February, March and April 
1888 was as given below, and it is claimed to be the 


A Recent Bridge Failure on the Erie. 
Crushing Strength per Square Inch, 


KANSAS CITY, M®9., June 20, 1888 
EDITOR ENGINEERING NEWS: 

The discussion of carrying power, or crushing of 
masonry, in your issues of June 2 and since, based 
on the experiments cited in your columns, seems to 
lack data on both sides. Perhaps the following may 
be of interest in the same connection. 

Coal so soft that an inch cube of it will crush un- 
der a boot heel, is raised from a depth of half a mile 
or more, where the pressure must be over a ton to 
the square inch, and it comes out with its internal 
structure uninjured. Water is drawn from sand 
and gravel deposits and from fissures, at as great a 
depth. In railroad tunneling, at a depth of a mile 
and a half, where the vertical pressure must be over 
four tons per square inch, rock is found uninjured. 
With all these, the probability is that the same sta- 
tus exists at depths beyond the reach of investiga- 
tion. 

The canyons of the Colorado, and other precipitous 
formations, show instances where the supporting 
power of the rock very near the face of the precipice 
must be far in excess of any construction man has 
ever attempted. 

In the face of these facts it seems idle to assert 
that strength does not increase in some ratio with 
increase of area, and from statistics gathered from 
such sources rather than from the experiments of a 
testing machine, it would seem proper to look for 
the law of increase. 

It it doubtful whether any block can be set ina 
testing machine in such condition as to be certain 
that it will carry the same load that it will sustain 
when supported laterally by its fellows in a wall, 
and also probable that the lack of entire lateral sol- 
idity in a well built wall is no greater than is found 
in Nature’s masonry, which may be thus cited as 
giving reliable data for construction, 


Sand in a loose pile will lieat a certain angle, other 
soils at other angles. Cannot the angle at which 
solid rock of different kinds will stand be also de 
termined, classing such angle as for 5,000, 10,000 or 
other vertical height—thus giving us a new basis 
for the determination of masonry construction 

G. W. PEARSONS 

{Our correspondent somewhat misses the 
point. It has not been questioned in any of 
our correspondence (although it has in some 
absurd reasoning as tothe rolling contact of 
car Wheels) that the crushing weight per 
square inch of all material is much greater in 





large masses supported on all sides, but only 
whether cubes of constructive material increase 
in strength per square inch with their size. 
Our belief is that they do; that a cube of 30 ft. 
square, for example, would be found to have 
vastly more strength per square inch than a 
cube of 1 ft. square. Two series of tests by 
Gen. GILLMORE seem to prove this directly; 
one series, recorded last week, seem to dis- 
prove it directly. It seems to us that there 
are special reasons which might explain this 
apparent contradiction, as there so often are 
in physical experiments. But whether this be 
so or not as to cubes, there is no doubt that it 
is so a3 to crushing strength per square inch 
in masses of equal height. [Ep. ENGINEERING 
News. } 

THE great reduction in transatlantic steamer 
freight charges, which has been made in the last 
decade, is shown by the following comparative 
rates compiled by Industries: 


1381. 1888, 
Grain per bushel.............. ...--. $00.19 $0.02 
I creda civetcWundavendnateank 1.80 
GR OE BS oo nck ss ccecces Kakilgnka. tae 3.00 
4 ee cts. 4}cts. 
Bacon and lard per ton................ 10.80 1.50 


Both competition and improvements in appli 

ances have helped to bring about this reduction. 
rr 

THE Pennsylvania Railroad has succeeded in 
erecting a 55-ton locomotive complete in 16 hours, 
55 minutes. Work on it was begun at 7 A. M.. June 
18, and in less than 17 hours the engine was turned 
out ready for use. Of course preparation had been 
carefully made for the feat in advance, but itis a 
very remarkable one, badly breaking the past record 
of 2 hours, held by the Baldwin Locomotive Works 
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Coming Technical Meetings. 


Civil Engineers’ Society of St. Paul, Minn. — Regular 
meeting, July 2. Secy., Geo. L. Wilson, City Hall. 


Engineers’ Society. of Western Pennsy!vania.—Regu- 
ar meeting, July 17. Secy., 8. M. Wickersham, Pittsburg, Pa. 


Ohio Institute of Mining Engineers.—Summ r meeting 
at Logan, O., July 11, 12, 13 Pres., W. H. Jennings, Colambus; 
Beocy. R 8. Weitzel, Kittanining. 


New England Roadmasters’ Association. — The 6th, 
annual meeting will be held at Bowon, Mass., August 15, 16. 
Secy.; W. F. Ellis, Roadmaster, Providence & Worcester R. R., 
Woonsooket, R. L 


American Association for the Advancement of Sci- 
ence. The thirty-reventh me ting wil! be beld at Cleve'and, O., 
from August 15 to August 21, 188%. The headquarters will be at 
the Hollenden. For particulars address F. W. Putnam, Salem, 
Mass. 


Engineers’ Ciub of Kansas City, Mo.—Regular meet- 
ing, Sept.3. Secy., Kenneth Allen, 19 Deardorff Building. 


American Society of Civil Engineers, New York.— 
Regular meeting, Sept. 5. Secy., Jchn Bogart, 127 E. 23d St. 


Roadmasters’ Association of America.—Next meeting 
at Washington, D. ©., Sept. 11. Secy., H. W. Reid, Weycross, Ga. 


Boston Society of Civil Engineers, Boston, Mass.— 
Regular meet ng, Sept. 19. “House Droinage’’. Secy , 8. E. Tink- 
bam, C.ty Hall. 


Engineers’ Club, Philadelphia, Pa.—Regular meeting 
Oct. 6. Secy., Howard Murpry, 1122 Gir. rd St. 


THE main results of the Nicaragua canal 
survey, which are ehronicled in another 
column, show that very decided improvements 
have been effected by the substitution of three 
more slack-water basins, aggregating 9.68 
miles, for an equal amount of canal in excava- 
tion included in the surveys of 1885, Weare 
not at all surprised at this result, nordo we 
see reason to question its practicability. which 
was suggested in the reports of the former 
survey and which is apparent from the maps 
and profiles of the route. The summit level is 
150 miles long and 110 ft. above tne sea. Bya 
quick descent of 24 miles on the western end 
and 3 miles on the eastern end it descends to 
the sea level canal dredged in from the coast, 
which latter is 14 miles on the western end and 
13 miles on the eastern. In these descents are 


all the 5 locks, (‘he number having been re- 3 


juced from 7 to 5) and they are both in the 
beds of diverted streams. It is now proposed 
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higher levels further to the coast, so that the 
natural beds of the valleys constitute the 
bottom of the canal, or rather slack-water 
basin. On the middle divisiona slight gain of 
1.45 miles of slack-water navigation, saving 
0.93 miles of canal is obtained in a different 
way, at the loss of 0.55 miles of distance. by 
following the slack-water navigation in the 
flooded bed of a stream a little farther than 
was at first proposed. 


The last is of less importance, but the first 
two are great improvements, adding much to 
the advantages of the project, which is 
certainly a most promising and favorable one. 
There are now only 30 miles of canal proper 
to construct, divided into five sections; (1) 14 
miles of dredging at the western end followed 
by some locks and a basin of 4.83 miles of 
slack water navigation, (2) about 9 miles of 
summit cut, tapering down each way from 71.4 
ft. deep at the center (41.4 to water line) to 
about 20 ft. at the ends, (3) after 127.32 miles of 
free lake and river navigation 2 miles of canal 
followed by 9 miles of basin, (4) the great 
divide cut of 8 miles in solid rock which is the 
backbone of the work and contains nearly 
8,000,000 cu. yds. of rock; then a basin of 34 
miles proceeded by about a mile of canal at a 
lower level next to the summit cut, and (5) 
13 miles of dredged sea-level canal to Grey- 
town. 


Puttina the main facts of this strikingly 
admirable location in another way, the great 
summit level, 110 ft. above sea, and 150.26 
miles long in all, reaches within 3.34 miles of 
the Pacific, where it is terminated by a dam 
71 ft. high and about 1,000 ft. long. Two locks 
then descend to a lower level of about 2 miles, 
and one more lock descends to sea-level. 
Both these levels are shown by borings to be 
earth dredging. On the Atlantic end the sum- 
mit level extends likewise to within 3.40 miles 
of the coast flats, but beyond that are 12.95 
miles of canal, which borings also show to be 
earth dredging until very close to the site of 
lock No. 1. This lock (which may possibly be 
divided into two) lifts the canal to the De 
siado basin, 3.40 miles long, at the end of 
which lock No. 2, at the east end of the great 
divide cut, lifts the canal another 53 or 55 ft. 
to the summit level. Thus there is no canal 
excavation other than dredging at either end 
of the great summit level. The serious works 
are the locks, which it is proposed to make of 
concrete. 

On the summit level there is the great 
divide cut of 3 miles, then 9 miles of basin, 
then, in two bits, 2 miles of canal in shallow 
cut, and then continuous slack water and 
lake navigation (secured py the Ochoa dam, 
61 ft. high) for 122.63 miles. Then succeeds 
the western summit cut above -noted, 8.80 
miles of canal carrying the line to the Rio 
Grande basin of 4.83 miles and to the Pacific 
locks. It can hardly be expected that further 
betterments of moment can be obtained on 
this route. Nature has done about all that 
ean be reasonably expected. 


We shall take an early occasion to discuss 
this project more in detail, when the definite 
profiles of the latest surveys arrive. showing 
the character of the material as dete: mined by 
borings; but the main facts are already clear. 
We have no doubt that, apart from the dubious 
question of the harbor at each end, which, to 
put in proper condition, may cost some mil- 
lions more than allowed, plenty of responsible 
contractors can be found in this country, with 
both money and reputation to lose, who will 
undertake to build the canal complete for the 


simply to dam ‘hese valleys and extend thea ;face of the previous estimates, some $64,- 
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000,000, and make a very good thing out of ;; 
at that. This we say as the result of pretty 
full study of the project, with full ~emem. 
brance that many of the items of the estimate 
are quite too low (as notably the railway t, 
precede and aid construction at $16,000 pe 
mile, rock under water at $5, and some other 
such items) and in the face of the fact that the 
cost of the Panama canal has so vastly outryy 
all ‘‘estimates’’. The conditions are radical|y 
different in many respects, perhaps the most 
important of which is that the projectors o 
the Nicaragua canal have proceeded like sen. 
sible men to find out just what could be done 
before they attempted to do it, instead of 
rushing in to build first and design after. 
wards, as at Panama. 


Tue exhibit which we publish elsewhere of 
the unfortunate financial condition of the 
Rock Island Co. is of vital interest to every- 
one interested in railway matters. The dark 
prospect for the company’s stockhoders are 
fully set forth in Mr. Woops’ report and need 
not be further referred to. What should be 
said, however, is that while the ugly features 
of the case are hardly overdrawn, yet there is 
considerable reason to doubt the permanence 
of the causes which have brought about the 
depression. Rate-cutting is one of these, 
Eastern investors are out of all patience with 
the managers of their property in the West 
who have not only been playing ducks and 
drakes with the millions of property held by 
them in trust, but have furnished a bad pre- 
cedent to the State rate-fixing commissions. 
Itis certain that these great companies can- 
not long continue this foolish and useless 
fight. The necessity for their united and 
harmonious operation has been made so 
apparent in the past six months that it is al- 
together likely that it will soon be brought 
about. 

Whether the 10,000 odd miles of new lines 
which have been added to these Western sys- 
tems in the past two years are to prove per- 
manently profitable, is yet, as regards many 
of them, uncertain. Many lines have been 
built farahead of present traffic requirements, 
and there has been no inconsiderable amount 
of paralleling. But there is good reason to 
think that the reliance on the resources of the 
ecuntry by the men who have projected and 
built them will not prove groundless, and that 
most of them will prove profitable to their 
owners. 

Serious as is the communistic sentiment 
prevalent toward the railways in Iowa, Min- 
nesota and Nebraska, it cannot be believed 
that the attempt to confiscate railway prop- 
erty will be successful, The very enormity of 
the proposition is certain to bring about a 
reaction against it, and eventually the railway 
vompanies will have their right to earn an 
honest profit on their capital invested full) 
recognized. Doubtless the days will not re- 
turn when the companies can pay a steady 
dividend of 7 or 8 per cent. on a capital of 
which half or two-thirds is fictitious. Perhaps 
in the interests of justice they should not. 
But that the railways of the West will be able 
to earn a permanent income of 4 to 6 per cent. 
or more on their actual cost, seems an amply 
conservative opinion. 

WE have just received together the Transac- 
toons of the American Society of Civil Ensi- 
neers for December, 1887, and January, 1888. 
Both are devoted to embalming papers and 
discussions which were presented precisely 4 
year ago, at the Hotel Kaaterskill Convention. 
It seems to be one of the laws of nature that 
such scientific societies shall have their pro- 
ceedings thus belated, and technical journals 
which present the substance of the papers 
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promptly, ought not, perhaps, to complain, 
since it is decidedly to their advantage to 
have the official publication delayed, but it 
certainly strikes one as unbusinesslike and 
improper, not to say absurd, to have such 
delay and yet label the pamphlets as for any 
particular month. If it be impossible to get 
them out on time, and no doubt there are 
certain difficulties in doing so, the more sen- 
sible way would seem to be to label them 
simply as for a certain year, and not attempt 
to make them for any particular month, as is 
done by the Mechanicaland Mining Socie- 
ties. This is especially so, as the Society de- 
rives no benefit from issuing a regular 
monthly publication under the postal laws. 
We never have been able to see why the 
Engineers Club of Philadelphia, Naval Insti- 
tute, and other such bodies, which issue quar- 
terly proceedings, not open to public sub- 
scription in any other sense than are the pro- 
ceedings of the Am. Soc. C. E., should be able 
to get pound rates of postage, while the Am. 
Soc. C. E. has to pay ounce or transient rates. 
But such is the fact, and as it is so, it would 
save expense for covers, wrapping and ad- 
dressing to issue the proceedings in larger 
packages labeled for the year only. If the 
proceedings are much more belated, even a 
yearly date will lose much of its meaning. 


Ivy any of our readers have any information 
in their possession relating to the expansive 
force of ice in large sheets, and to what effects 
it is capable of producing in practice, we shall 
be glad to hear of them. The point has been 
raised in regard to the possible effect of such 
expansive force on the Quaker Bridge dam, 
but it is also one of general interest in regard 
to which technical literature is almost silent. 
We learn from Mr. Tuos. C. Kererer, Prest. 
Am. Soe. C. E., that he has observed one very 
remarkable instance of the power of such ex- 
pansion: An ice bridge of about 90-ft. span be- 
tween two fixed abutments expanded so from 
a rise of temperature as to rise 3 ft. in the 
center, which necessitates an abutment pres- 
sure of some 126 lbs. per sq. in., according to 
hasty, approximate calculations. Such a 
thrust, if it occurred very frequently, might 
be a serious matter with a high dam, espe- 
cially in one which, like the proposed section 
for the Quaker Bridge dam, has a distinctly 
“weakest spot’’ some 70 ft. below the water 
surface, being much _ stronger above and 
below, so that disturbing forces will tend to 
concentrate their effect there. 

The possible limit for the effect of expan- 
sion of ice from temperature is of course only 
some 40°, from, say—10° to 4+- 30°. The coeffi- 
cient of expansion is not well determined, 
but it is something like four or five times as 
great as that of iron, while on the other hand 
its modulus of elasticity, the other factor 
which must be taken into account in studying 
the possible effect of large fields of ice, ap- 
pears from the very scanty data which are 
available to be at least considerably higher 
than that of iron, although it is perhaps not 
incompressible like water. This being so, 
whenever the weather grows yery cold ice 
will contract, producing the great cracks and 
loud reports which almost every one has heard 
and seen; the cracks will fill up with water 
and freeze solid, and the next rise of tem- 
perature should apparently cause a great 
thrust on any body like a vertical wall or bluff 
which opposes a fair resistance to its pres- 
sure. The question now is, to what extent 
have such effects been observed? It is only 
rarely that the conditions are favorable for 
observing it at all, and it is worthy of note 
that the Quaker Bridge will be the first high 
dam ever built exposed to such possible ive 


. 


effects, all the others being in warmer lati- 
tudes, 


THE comparative sections accompanying the 
communication from Prof. Cary, which ap- 
peared in our last week’s issue, bring out in 
strong light the peculiarity of the proposed 
section of the Quaker Bridge dam to which we 
have alluded in the above note; that it is dis- 
tinctly weaker at about its middle point 
(above ground) than it is either above or be- 
low.. We published in our issue of March 3, 
1888. a diagram showing precisely th* extent 
of this difference, which is considerable, and 
it seems to us inexpediently weak there, for 
so very important a structure, apart from the 
greater strength above and below which much 
intensifies the possible evil effect, for the 
same reason that a 1-in. rod is much harder to 
break than a 2-in. rod turned down to 1-in. in 
the center. We are aware that arguments are 
advanced in favor of the proposed section, but 
we are unable to see the force of them. We 
must not be understood to question or deny 
the safety of the dam as proposed. It might 
well stand for centuries; but it also might not, 
and all we claim is that the dam is not 
su strong as it might be made with the 
same material differently disposed, or (as 
respects the section) by a very trifling addi- 
tion of material at the weakest point, as com- 
pared with the great increase of strength. 

The principles of sound design in such a 
matter, it appears to us, were never better nor 
more succinctly put than by the veracious his- 
torian of the Deacon’s design for the “‘one-hoss 
shay”’: 

“Now in building of chaises, I tell you what, 
There is always somewhere a weakest spot,— 
In hub, tire, felloe, in spring or thill, 
Find it somewhere you must and will,— 
Andthat’s the reason, beyond a doubt. 
That a ehaise breaks down, but does'nt wear out. 
-- ‘Fur’, said the Deacon, “It’s mighty plain 
Thut the weakes’ place mus’ stan’ the strain: 
’N’ the way t’ fix it, uz I maintain 


Is only jest 
T’ make that place uz strong uz the rest”. 


WE are pleased to receive this week the 
‘**Memorial Number” of the International 
Standard, the journal founded by Mr. CHar.es 
LaTIMER, devoted entirely to his memory. It 
uses as a biographical sketch that which we 
published in our issue of April 7, and contains 
many tributes of respect and affection in 
which we heartily sympathize, and but little 
as tothe peculiar ideas to advance which this 
Society was founded, with which we have 
never been able to muster up much sympathy. 
Perhaps the most unique tribute in the whole 
book is one written in the Chinese language 


by the scholars of the Chinese Sunday-school - 


elass which Mr. Latimer taught for many 
years, a literal translation of which is as fol- 
lows: 

“ There was one man called CHARLES LATIMER. 

“ This man was kind-hearted, loving, and more he loved 
other men than he loved himself. We Chinese men were 
so fortunate as to have him open a school to teach us the 
truth of God and Jesus, and we in his school have studied 
more than ten years. Alas! Mr. LATIMER this yearin the 
third month died. 

* All men whosaw, there was not one who did not weep, 
and the faraway ones who heard, there was not one who 
did not grieve in his heart. 

“ But this good man having gone to heaven, there is not 
one who does not still hope that we from all places, kind 
men, good men, learning of Mr. LATIMER to be good in 
heart, and to love men, may gain God's blessings. 

“Certainly we have hope. 

“Fourteenth year of his imperial majesty, Kwang Su, 
third moon, twenty-sixth day.” 


Then follow the signatures of 31 of his 
Shinese pupils. As he was with the Chinese 
so was he with all men. He was one of the 
very few of any age or race of whom it can be 
truly said, ‘‘ more he loved other men than he 


loved himself ’’, and to this quality, combined 
with great natural executive ability, he largely 
owed his professional success, at the same 
time that, had he had less of it, his profes- 
sional success might well have been greater. 


A circvuLaR from the publishing committee, 
which closes the memorial volume, bears in- 
ternal evidence that the ‘“ International In- 
stitute for Preserving and Perfecting Weights 
and Measures ”’ is likely to die with the death 
of its founder, as we surmised would be the 
ease, nor do we believe that it will be any 
great loss to the world if it does. In its 
appeal for funds the circulars says: 

“ It was hoped that many local societies would be formed 
as parts of the Institute, but this was found to be im 
practicable. There has resulted simply the Institute at 
large, with a widely scattered membership, and a home 
society in Cleveland, ©., for maintaining the organization 
and superintending the publication of Institite papers and 
proceedings. The only other local society is that known 
as the New York and New Jersey Branch. 

“Itis probably known to all the members that the In 
stitute has not been self-supporting, and that Mr. Larr 
MER regularly supplied deficiencies as they occurred from 
month to month out of his own funds. This source of aid 
being now cut off, it becomes necessary for us, as mem 
bers, to distribute the burden among ourselves, and thus 
make it light to all.” 

How liberally a lot of members may be ex- 
pected to rise to this appeal who never 
thought of exerting themselves to ‘ distribute 
the burden”’ during Mr. Latimer’s life, while 
he was supplying from his scanty means 
nearly all the money to keep the Society 
going,: may easily be guessed. The fact is, 
the Society never had any strength or earnest- 
ness to speak of, except that which Mr. Lati- 
MER gave it, and although they now propose 
(if they receive enough subscriptions) to con- 
tinue the International Standard as a quarterly 
instead of a monthly, there is little likelihood 
that more than a few numbers will be issued. 


Wirth this Society will die out all organized 
opposition to the metric system, and organized 
opposition is hardly likely to be renewed, cer- 
tainly not cn spiritual grounds. But there is 
an immense unorganized opposition, both in 
this country and in England, which will make 
the introduction of the system very hard. 
Unfortunately, while the metric system is now 
nominally (and to a large extent really) the 
standard of the whole civilized world except 
the United States, England and Russia, yet 
thatis a terrific “‘except’’. The wealth and 
work-shops of the world are chiefly controlled 
by the first two nations, and the part they are 
to play in the future development of the world 
is even a greater one proportionately. It will 
be a herculean task to persuade them to incur 
the very considerable expense and to go 
through the temporary annoyance of a change 
to another system, and we fear it will not be 
done, in our time at least. It is a pity that 
it should be so, for we can testify from per- 
sonal experience that it is a matter of a few 
months only for an ordinarily intelligent per- 
son to learn to think and work with metric 
units, which the simple relation which exists 
between them greatly facilitates. The system 
has innumerable points in its favor, and no 
valid objection against it which experience has 
ever revealed to us, except the inconvenience 
and costofa change. It is a thousand pities 
that the change toit could not have been made 
30 years ago, while modern civilization was 
in its infancy; and almost as great a pity that 
it cannot be made now, while civilization is 
still young. We have no great hope that it 
will be, but speaking of the matter has sug- 
gested to us that it may be well to do what we 
have never yet done, note some of the pros 
and cons of the system as indicated by four 
years constant use of it by an engineer who 
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had never used it at all, nor given it any par- 
ticular attention, until he was obliged to, with 
the English units only fixed in his mind by 
twenty years of professional work. This we 
shall do next week. 


We are pleased to be again able to record 
that subscriptions to the Kurrer fund are 
coming in much more liberally than before. 
The fund now amounts to $392, as follows, and 
the end is not yet, we are satisfied : 

Previously acknowledged, .. .---.... ccc. ee ceeeccceee es QOR8 

oa daick 

Wa. F. SHUNK nena Minar sit sk akon ek 

Groroe H. NETTLETON,........cccece 

Capt. BourKE, A. N. STALMAKER, E, SAXTON, H. 
Carrer, B. RK. Warrney, Matr. Horrert, E. A. 
Hanrren, JOHN DONNELLY, We, B, KNIGHT, 

G. W. Pearsons, R. C. PLERSONS. W. KLERSTED, 

B. L. MARSTELLER, B. R. Watney, Jr., ALEX. 
Porrer, I. H. Lastry, W. H. BRiETHAUPT, 

J. A. L. WAppELL, M. N, Wes, O. B. GUNN, 

B. W. DeCouncy, J. F. WALLACE, F, L. MILLER, 
NOTH ALAA, Bl CRC soo occcccsestsiccrescusssés 24 
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The last three amounts, $39 in all, are a sub- 
seription raised by the Engineers’ Club of 
Kansas Citv. We hope all the other engi- 
neering organizations will go and do likewise. 
As one of our correspondents says: ‘One 
who has dope so much for engineering should 
certainly have some recognition from engi- 
neers, and the widow of an engineer in trouble 
should not be forgotten by those who think 
what such trouble would be to their own 
family.”’ We can assure our readers that 
they will rarely have an ojportunity to more 
worthily use any sum trom $1 to $100. 

—— 


Irrigation and the Great West. 


We printed last week a brief description of 
another great irrigating project, this time in 
Idaho. Thatit is feasible we have no doubt; 
that it will go through in time we have as 
little doubt, and that the successive multipli- 
cation of these works, combined with the 
effect of gradually enlarging the cultivated 
area of the ground will in time transform 
nearly the whole of this vast central area of 
our continent into arable land is as certain 
as either. It isastothis particular probability 
that we wish now to say a few words. 

Except for the absence from the map of the 
great mountain chains of the Rockies to in- 
dicate the cause, there can be no better 
opportunity to study the nature and extent 
of the conditions which make a comparatively 
arid belt through the west-center of the 
continent, and to study also the gradual 
amelioration of the evil which time is effect- 
ing, than the general map of the United 
States showing the progress of railway con- 
struction in the past two years, which ap- 
peared in our issue of June 16, That time is 
ameliorating the evil, is especially made 
very clear. 

The whole difficulty arises from the simple 
fact that the western edge of the coutinent 
and the high peaks of the westerly Rockies 
absorb all the water there is in the breezes 
coming from the Pacific, so that, by the time 
the air has passed over the mountains and 
begins to be heated again it absorbs water 
rather than precipitates it, and it is not until 
it approaches the easterly half of the conti- 
nent that there is water enough ia the air for 
natural rainfall. This evil of course tends to 
intensify itself; the baking which the soil 
gets in dry times tends to make its crust 
non-absorptive when rain does fall, so that 
it passes off merely in short-lived destructive 
torrents instead of being absorbed and re- 
evaporated. 

Hence it came about that when the settle- 
ment of Kansas and Nebraska first began, the 
“Great American Desert’’ extended easterly 


very nearly to the 98th meridian. West of 
that, it appeared to be, and was, quite hopeless 
to attempt to cultivate the soil. How is it to- 
day? Our railway construction map is the 
best answer. These lines are not being pushed 
westward to develop the trade of arid re- 
gions, and between the 98th and the 100th 
meridian has been the sceae of the most active 
railway construction on the continent in the 
past two years, the area between the 96th and 
98th alone excepted. Passing to the 102d mer- 
idian we find that there were five lines cross- 
ing it in Kansas and Nebraska before 1886, 
which is an ample number for the mere pur- 
pose of transcontinental traffic. In 1886 no 
new lines were built across this meridian. but 
in 1887 there were no less than three new east 
and west lines built across it, not counting the 
Pan Handle route across the Pan Handle of 
Texas, which was plainly built to stimulate 
through traffic rather than local settlement. 
Besides these, two other lines were built in 
1887 reaching out nearly to the 102d meridian, 
and a third one has been added this year. In 
all, therefore, at a point about 30 miles east of 
the 102d meridian there are already 11 paral- 
lel east and west lines in a belt 400 miles wide. 
These must have been built for the most part 
to seek the trade of the region passed through ; 
and four of them have that resource only, since 
they do not extend further west. 

The large Colorado trade, however, has un- 
doubtedly stimulated this development, and it 
is doubtless for this reason, rather than from 
any exceptional sterility above or below this 
belt, that the last mentioned districts are 
much less developed. But that the gradual 
expansion of irrigating operations inthe West, 
and of cultivation in the East, may have great 
effect upon the climate of the whole region, 
apd probably has had already, is too clear for 
doubt. In Colorado, during the four years 
1831-4, canals were constructed aggregating a 
flow of over 15,000 cu. ft. per sec., which has 
been more than doubled since; and each cubic 
foot per second irrigates from 125 to 150 acres of 
land. Itis to be remembered that the neces- 
sary water for irrigating purposes is only some 
20 to 24 ins. per year,and often less, practically 
all of which is returned to the air as vapor. 
An immense urea along the easterly foothills 
of the Rocky Mountain ranges is directly 
accessible to irrigation, and this area may be 
almost indefinitely increased by the construc- 
tion of sto:age reservoirs. Further to the 
east, every square mile of cultivated ground 
will contribute to the air two or three times as 
much moisture as it will in its natural state. 
These causes, if they do not promote rain 
directly, will have the same effect indirectly, 
by rendering the air less dry, and it is inevit- 
able that they should gradually ameliorate 
the climate.and in increasing ratio as the arid 
area grows less. At least, in no other way 
does it seem possible to explain the marked 
extension of the arable area westward. 


It is to be remembered that with the ground 
in a natural condition, as in the eastern half 
of the United States, the evaporation from the 
soil is very nearly equal to the rain-fall; for 
example, the Mississippi river carries off only 
one-quarter of the estimated rain-fall in its 
busin; so that no very radical change either 
way is necessary to transform an uncultivated 
region into a forest or garden,or into a desert. 
Let but the natural supply be somewhat over- 
abundant to begin with, vegetation abounds, 
and by its evaporation maintains good cli- 
matic conditions. Let the natural supply be 
somewhat scant, vegetation dies out, the 
ground becomes parched and caked, the water 
which falls in rain runs off at once, and there 
is none left to charge the air with moisture 
again, and thus in the course of centuries the 


conditions grow worse and worse. Let ys «,, 
pose that it were possible for a single indians 
transform the whole arid region of the West j,, 
a fertile region by irrigation, and cover }, a 
it with forests. There can be no doubt tha; 
would prcfoundly modify the climate,ani +)... 
equal fertility could be maintained thereas:, 
with but a fraction of the artificial wa:,, 
supply. Such wholesale change is imossj}, i 
but it is not impossible to gradually appr, 
mate to the same effect, and that the precy); 
will be the same a century hence seems yo), 
than probable. . 

We cannot believe, therefore, that the ¢y.. 
mendous contrast in density of population 
and mileage of railways which now exists | 
tween the eastern and western halves of 
country will always exist, and we look wi 
confidence to see the net-work of railways, 
tinually extend itself westward. It is «y, 
claimed with some plausibility that these pai) 
ways have a direct effect upon the climate |, 
modifying its electrical condition, and the» 
are many facts which support this view 
well as some which controvert it. There j 
certainly the effect from some cause, whethe, 
it be the railways, or the cultivation of th 
ground or of trees, or of all three together, 

The probable course of events inthis Wes 
ern area is therefore, that year by year the ar 
of irrigated land will increase by building t\y 
more easily constructed works; that as thes 
proceed the admissible expense for irrigatips 
less conveniently located land will inerease ay: 
with it the irrigated area; that there will be « 
gradual encroachment from all sides on the 
sterile area, an evening of the rainfall, if not 
ar increase; and that finally the whole region 
will be filled with a large population ani 
many railways. 

Sennen cee 
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Foreign Notes by Rail. 


(EDITORIAL CORRESPONDENCE) 

A trip over the lines of Central and Northern 
Italy, across a corner of Austria and through 
Bavaria and Wurtemberg, in Southern Germany 
gives one a considerable variety of experience. I 
Italy, while the second-class carriages are fairl) 
comfortable and good enough for short trips, th 
third class vehicles are to be scrupulously avoided 
unless the traveler enjoys hunting the active little 
“{talian chamois’ which Mark Twain found s 
abundant in that classic region. Contrary to the 
usual idea the lower classes in Southern Italy seem 
no more ragged and dirty than in other parts of the 
Continent, and are far less miserable in appearance 
than the poor of London and Paris, for their faces 
are bright,and they seem toenjoy well the little they 
have, But there is a something in the soil, climat: 
or surroundings that does breed vermin, and after 4 
few days sight-seeing, about Naples for example, 
the tourist feels an irresistible longing to hunt for 
that particularly aggravating animal which he is 
sure is somewhere concealed about his person. It 
is usually, not always, a false alarm, but the im- 
pression is fearfully realistic. Hence the wise man 
avoids the third-class carriages and the people that 
frequent them; in the second-class the danger is not 
so imminent, and the Italian is above al] things 
economical,and the best of the people rarely induls 
in the extravagance of a first-class ticket on the 
railway. 

A brief acquaintance with Austrian accommoda 
tions would lead one to class them in the same cat 
gory with the Italian, but in Southern Germany the 
case is very different. About Munich, and in fact on 
to Strasburg, the third-class carriages are ver) 
clean and seem to be the favorite for all short trips. 
For long journeys, the uncushioned seats and 
vertical wooden backs would make them uncomfort- 
able. In this section of the country the second-class 
carriage is very good and the first-class almost lux 
urious. 

As to railway fares in the sections referred to, we 
may compure Franc, Italy and Soutbern Germad) 
about as follows, taking a distance of 100 kilos., oF 
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go miles, as a standard in each case and reducing 


the money to an American basis: 


ist. Class and. Class 3rd. Class 


Germany $2.00 $1.32 $0.85 
Italy 2.24 1.57 1.01 
France 2.46 1,85 1.36 


These are rates taken somewhat at chance from 
the railway guide-book of the several countries: but 
whilethey differ slightly even inthe same State, the 
proportions seem to hold good between the nations 
quoted. The wide margin between the first and 
third-class rates in all cases explains the preference 
forthe lower price among people who look upon their 
money unit, which is a piece worth 20 or 25 cts., very 
mut h as Americans do upon their dollar unit. And 
the odd thing about this variation in the unit value 
is that the traveler in Southern Europe soon falls 
nto the country habit and views with alarm, and as 
almost extortion, a bill which would be remarkably 
low if presented in American dollars on American 
soil. In Munich we were charged with undue ex 
travagance by some American art-students for 
spending 25 pfennigs (about 5 cents) for a cigar, 
whereas the height of their expenditure for the 
weed was 7, and more usually 5 pfennigs. It may 
ie added in self-defence, however,that the 25 pfennig 
cigar was none too good. Beer is the only really ex- 
eptionally good and remarkably cheap thing in 
that old German town, and if the statistics given 
tell the truth, it is appreciated accordingly, for the 
40,000 inhabitants of the capital of Bavaria are said 
to demand 28,000,000 galls. per annum for their own 


ise 


lo return from beer to the railways, which are 
largely devoted thereabouts to transporting that 
fluid to other less favored regions, they are well 
built and well cared for, and near Munich, and 
particularly between Nuremburg and Stuttgart and 
on to Strasburg. there are long lengths of line laid 
with metal ties of the rolled steel type most 
familiar to engineers, and with the ends closed by 
either cutting and turning down, or by riveting in 
a section of angle-iron. The short rails, which have 
heen before mentioned as noticed in France, were 
iso being removed, and a heavier and longer 
30-{t.) rail substituted for them. It is interesting 
to observe how the short four-wheeled Continental 
car is adapted to the transport of 60-ft. sticks of 
timber from the Bavarian forests. The trick is 
simple enough; each car is transformed into a 
truck by pivoting in the center of each car floora 
heavy framework of iron with uprights which 
carry the timbers clear of the car. The sticks are 
secured to this frame and in themselves form the 
coupling between the cars, which latter may be 20 
ft. apart. 

Among other novelties noted along the railways 
were iron telegraph poles made of a 6 x 21¢-in. 
beam set in an artificial stone base about 20 ins. 
square and 4 ft. deep; the insulators were carried 
on angle-iron cross-arms, the only case on the 
Continent where we noticed cross-pieces at all. As 
in France, the usual telegraph pole is made of a 
round stick about 7 ins. in average diameter and 
when the number of wires or curves require it, this 





pole is braced with another striking it near the top; 
or two vertical poles are used connected by a hori- 
zontal cap, and both poles are strung with wires 
carried on an insulator supporter, which is a semi- 
circular iron spiked to the pole. Signalling ap- 
paratus is extensively used and the signal wires run 
for long distances alongside the track. These 
Wires are commonly carried on stout wooden posts 
and over or through pullies, as with us; but the 
support varied on different lines. One of the most 


complete is shown in Fig. 1, in which the casting 
was adjusted to the proper height above the ground 
by slipping it along the vertical pipe-support and 
fastening by a set-screw. The simplest device was 
that shown ia Fig. 2, which was made by taking a 








' 
Fig. e 


double twist in a 14-in. round iron rod as shown, 
and leading the wires (only twoin this case) through 
these turns; the bends in the rod do not touch but 
are slightly separated as shown in the sketch, so 
that the ends of the wires need not be passed 
through the holes. 


All through Italy and Lower Germany grade 
crossings are abundant outside of the towns, though 
they are avoided if any reasonable expenditure will 
permit it. But at each crossing, no matter how re. 
mote from habitations, is a keeper, very usually a 
woman in Italy. As the train approaches, these 
keepers close their gates and assuming a military 
attitude, face to the front and salute with their 
signal flay, carefully rolled up and enclosed ina 
round copper cylinder when all is well. The gates 
closing these crossings vary much in their type. In 
Italy, old rails are often utilized for this purpose, 
one length spanning the road and two short sections 
acting asa brace and end upright, pivoted at top 
and bottom toa stone post ; these old rails are also 
used for fencing in depot grounds. In Germany, a 
very usual form of gate is a long wooden stick 
pivoted over a stone block and another stone block 
bolted on the short arm as a counter weight. In- 
stead of the gentle caution to ‘‘Look out for the 
Locomotive” the German railway officials use the 
sharp military command of ‘“Halt’’, and halt you 
must, at a considerable distance from the gate. 


As far as a single travelercan judge, the European 
railway official is very obliging and polite, made to 
answer the numerous queries of often bewildered or 
stupid travelers, native and foreign, and to render 
every assistance in his power. In Germany, these 
men are very often old soldiers and some of them 
proudly wear as many decorations asa New York 
State Militiaman on parade, though they usually 
mean more serious service, as the Iron Cross, of 
1870-71, indicates. Their uniforms are military and 
often very handsome, and their bearing is that of a 
soldier. This latter fact is not very remarkable in a 
country where every able bodied man must do his 
term of service, whether he will or no, and where 
every city and considerable town resounds with the 
tramp of armed men,and the streetsand cafés swarm 
with the trim-looking officers, who may at anytime 
be called upon to lead them to battle with the 
neighbor across the way. 


While it has nothing particularly akin to engi 
neering one cannot help remarking that it is a per- 
petual wonder where the money came from, in 
Italy for example, to arm, equip and support the 
hundreds of thousands of men there withdrawn 
from the channels of industry, and to put afloat one 
of the most powerful, if not the best armed fleet of 
war vessels in Europe. Italy claims to have a stand- 
ing army of over 700,000 men, actually in service, 
second only to Russia in numbers. And while we 
may doubt the statistics, the fact is everywhere ap 
parent that soldiers abound and that some one 
‘must pay the piper’. The condition of things to- 
day is all the more remarkable when we consider 
that but little more than 20 years ago Italy had no 
standing as a nation among the Powers of Europe, 
and its territory was only something to be fought 
over between Austria and France. Italy’s credit is 
good enough to keep its paper currency almost on a 


par with gold, and she is much better off in that 
respect than her old Austrian masters; her com 
merce is increasing, public works go on on an exten 
sive scale ; her cities appear to the stranger to be we!l 
governed and the whole land smiles; but how she 
does all this and yet wastes so much bone and 
sinew upon the armies and finds the means to keep 
these armies in practical idleness,is what puzzles 
the American. Italians say that if they disbanded 
their army and stopped putting constantly bigger 
guns on better ships, some one of their neighbors 
would stepin and assume control; and that their 
present existence and all that the future may have 
in store for them depends upon the strength of their 
watch dogs as compared with the dogs of two or 
three other nations close at hand. This seems to be 
the controlling feature in European politics now, as 
it was centuries ago inthe more widely scattered and 
individual cases of the robber-knights of the Rhine 
who considered all his that his right arm and blace 
or lance could gather in America has had her 
troublesome times; but just now, with the disposal 
of a surplus revenue as her chief national ailment, 
can well afford to smile at the condition of affairs 
across the sea; or, at least, congratulate herself that 
this sea serves as so sufficient a substitute for a 
standing army. 


a 


PERSONAL. 


Col. G. E. Warne is arranging to put in the 


“Waring’’ system of sewerage ut Saa Luis Obispo, Cal, 


GerorGE F. Ler has been appointed District 
Passenger Agent of the Baltimore & Ohio Railroad 

G. W. CUSHING, Superintendent of Motive 
Power and Rolling Equipment, Philadelphia & Read 
ing R. B., will resign July 1. 


J. M. Ripenovur was on Friday last elected 
one of the directors of the Cincinnati, Hamilton & 


Indianapolis road for the thirty-eighth consecutive year 


WeEBSTER SnNyvDER, General Manager of the 
Gulf, Colorado & Santa Fé Railway, has tendered his 
resignation, to take effect Aug, 1. 


JAMES Ryan, of New York, masonry contrae- 
tor of the Poughkeepsie bridge was killed June 26, by the 
breaking of a derrick chain on the west shore at Pough- 
keepsie. 


ALFRED BisHop Mason has been appointed 
Vice President of the Jacksonville, Tampa & Key West 
Ry. He will have charge of the affairs of the company 
in Florida. 


©. H Kenprick has resigned the auditor- 
ship of the New York Central Railroad. He has held the 
position for 20 years, and has been very popular among 
the employés of the road. He was formerly general 
passenger agent of'the road in which position he was suc- 
ceeded by C. B. MEEKER, 


D. C. Bevarp, formerly trainmaster of the 
Kansas Central Railway, has been appointed Assistant 
Superintendent of the Kansas division of the Union 
Pacific Railway and branches east of Brookville, vice Mr. 
W. Y. CARLTON, resigned. 


C. O. Jounson, Division Freight Agent at 
Memphis, of the Guif system of roads, has resigned, to 
take effect July 3, and will accept a prominent position 
with the St. Louis, Arkansas & Texas Railroad. 

Jas. C. ANDERSON, General Passenger Agent 
of the New York, Ontario & Western Railroad was 
married on June 27 to Miss CHARLOTTE Low, youngest 
daughter of Henry R. Low, President of the Port Jervis 
Monticello & New York Railroad, 


C. M. Crawrorp, Chief Engineer of the Mer- 
iden & Cromwell R. R. Co., has been appointed Super- 
intendent of the road, which bas been reorganized as 
the Meriden, Waterbury & Cromwel: R. R. Co 


Horace C.Baipwin, Assistant City Engineer 
of Yonkers, N. Y..died in that city on June 17, Mr. 
BaLpwtn was born in Nasbua, N. H., in 1818. He began 
the practice of civil engiveering in Youkersin 1870, and 
was afterward a resident of Flushing, L. I. He was at 
one time engaged on railway construction in Mexico 
and New Mexico. 


Joun E. McGrath, one of the youngest as- 
sistants of the United States Coast and Geodetic Survey, 
who has had charge of the transcontinental geodetic 
leveling east of the Rocky Mountains, has arrived upon 
the Pacific coast. Superintendent THom has assigned 
him to the topographical party of Assistant RopGEeRs, 
now operating in Southern California, with his camp at 
Oceanside. 
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EpMuND Smita, who has resigned his posi- 
tion as First Vice-President of the Pennsylvania road, 
entered the service of the company as rodman and has 
since been division superintendent, secretary, treas- 
urer and vice-president, his service covering thirty- 
seven years, 


Hon. G. W. Ross, Minister of Education of 
Ontario, and Professor J. GaLBraira, M. I. C. E., of the 
Toronto School of Practical Science are visiting the 
principal engineering schoois in Pennsylvania, New 
York and New England wit’ a view to the introduction 
otimproved methods of instruction in the engineering 
school at Toronto. 

G. W. Bent y has resigned the office of Gen- 
eral Manager of the Jacksonville, Tampa & Key West 
Ry. and the office has been abolished. W. L. CRAwFoRD, 
the Superintendent, will have charge of the operation 
of the road with L. E. Barker as General Freight 
Agent and G. D. ACKERLY as General Passenger Agent. 


E. Darracu, Mining Coal and Freight Agent 
of the Reading Railroad has tendered his resignation to 
take effect June 30. Mr. DARRACH has been in the 
employ of the company for 27 years and bas occupied his 
present position for the last 16 years. 


THomas F. GorpoN who has been Secretary 
of General Freight Agent =PpR1IGGs, of the Nickel Plate 
ever since the road has been in operation, has been ap- 
pointed commercial agent of the new Interstate Dispatch, 
with headquarters at No, 347 Broadway, New York, 
taking effect July 1. 


~ a - 


The Panama Canal. 


Aw abstract of the articles in ENGINEERING 
News of June 2, on the present status of the 
Panama Canal, was cabled to the Panama Star and 
Herald, which is of course highly friendly to the 
canal, and it publishes in response the following 
article in its usual polyglot fashion, French, Eng- 
lish, and Spanish : 


AN EXAGGERATED ARTICLE. 


As our readers will perceive in the appropriate place 
of this issue, the cable has brought us an extended re- 
sumé of an exaggerated article on the Panama Canal, 
published by ENGINEERING News, of New York. 

Aware us we and our readers are of the hostility in 
America against the Panama Canal, for reasons which 
we have exposed on not a few occasions, We neverthe- 
less feel it incumbent to show wherein the articie in 
question, that is, such of it as the cable has brougbt us, 
is unrehable, sensational. and who.ly and solely exag- 
gerated. We n-ed hardly concern oursely s wito tne 
motive of the writer of the article, but being on the 
spot, aad therefore having all the facilities of getting at 
the actual state of affairs, it serves the purpose better, 
in view of the reputation enjoyed by ENGINEERING 
News, to deal with facts, making only the must con- 
spicuous deductions, 

The aggregate amount of cubic meters left to be ex- 
eavated up to March 25, 1888, was less than 31,000,000, in- 
cluding the canal, the deviations and accessories, and not 
50,000,000, as announced by ENGINEERING NEws, 

In order to accomplish its object the company exca- 
vated since Jan, 1, 1888, at least 1,250,000 cu, m. per month, 
and to maintain this rate during the rainy season, the 
company will bave, in two months, eight more dredges, 
which will enable the total excavation to amount to Lj,- 
ouo,000 Gulm, for I888, The amountin 1887 was 12,000,000, 
Before the end of 1888, ten other new dredges will be 
udded to the company’s force and will undoubtedly bring 
the total excavation per month to 1,500,000, 

Even making abundant allowance for unforeseen cir- 
cumstances, the figures we have just quoted show be- 
yond doubt that the year 1800 will be more than sufficient 
for the completion of the canal, and that, therefore, the 
writer in ENGINKERING News is guilty of exaggeration in 
estimating four years to be necessary for that purpose, 

The estimate made in the Same journal puts the sver- 
age eost for excavation per meter at 2u frs. 55 e. (84.50: 
This is probably an e ror of the cable. We estimated 
$3.50 and used only $2.50 in reaching our estimate of 
$20,000,000 more a8 that requisite to finish the canal.— 
Ep.) Perusal of the contracts that the company has 
entered into is sufficient 10 disprove this statement, 
and it is moreover to be borne in mint that all the ex- 
penses for m>tarials have already been made, 

In tloe. on January 1, 188%, the total excavation of 
the Canal and the deviations amounted to almost 40,- 
000,000 cu. ms., and that remaining to be done was 28,- 
0,000. The comparison of thes® tizures suffices to 
show the exaggeration of the arti-le in ENGINEERING 
NEws, 

It is therefore absolutely reasonable to count on the 
opening ot the Canal on the lock system in the course 
of the vear 1890, and at no greatec cost than the 
amount now asked for by the Company. 


We need only add that ‘‘perusal of the contracts” 
of earlier date would likewise show very differ- 
ent figures from those of the actual cost. We may 
perhaps add that we have taken the proper steps to 
obtain if possible official data as to the proposed 
plans for controlling the Chagres, as to the actual 
state of the progress profile to date, etc., but hardly 
expect to secure them. 

. acelin ne 
An Attack on the Nicaragua Canal Project. 


A correspondent of The Engineer, from Nicara- 
gua who appears to be an ex-member of the survey- 


ENGINEERING NEWS 


ing party sent out Dec. 1 last, makes the following 
statements: 


“As to Greytown Harbor, formerly ships used to sail 
right up to Greytown; but now they have to anchor 
inside the bar, which is some 6 miles from Greytown; 
when the weather is at all rough it is impossible for the 
steam tug to go off to the ships to take the cargoes up to 
Greytown. The whole of Greytown Harbor is silted up, 
the bedof the sea within miles of Greytown is shifting 
sand, and I am confident that it would take millions of 
money to ever make a passage for ships to enter the pro- 
posed canal; in fact, it is questionable whether the 
harbor can ever be made navigable again, For 40 miles 
round Greytown it is a perfect swamp. On the 16 miles 
that I located, | reported that I considered it impossible to 
make a canal through the country. There are plenty of 
hills quite as formidable as any on the Panama Canal. 
Again the survey made by MENOCAL in 1885 is all non- 
sense; Mr. MENOCAL and his two assistants made nothing 
but a flying visit through the district, during the short 
time they were in the country. Again, the surveying 
party that is now engaged, found very serious obstacles at 
the Divide. I may heresay that it rains ten monthsin the 
year in Nicaragua, 

“There are large numbers of watercourses, lagoons, 
ete., to provide for. There are no materials in the coun- 
try suitable to build the locks with. The present com- 
pany is composed of a few stockbrokers, who subscribed 
$225,000., of this sum $100,000 was paid to the Nicaragua 
Government for right of way. Each chief of party was 
assigned two newspapers to write to, to puff up the 
scheme, The president of the company gave strict in- 
structions to the chiefs of parties not to publish any ac- 
cidents that may happen to the expedition, or the amount 
of sickness among the members. I may say at once that 
the whole affair is a Yankee bubble;the people that the 
company expects to snare are the English and German, 

oa.” 


THE animus of the communication is apparent 
and some of its statements betray great ignorance, 
as for instance that it is impossible to make a canal 
through 4 swamp, If the alleged orders as to cor- 
respondence were in fact issued ENGINEERING NEWs 
has been singularly unfortunate, as we endeavored 
to arrange for regular advices, and have published 
one or two letters from there, but certainly not 
devoted to puffing the enterprise. That there is 
liable to be trouble with Greytown harbor, and that 
there is a great deal of rain in Eastern Nicaragua, 
is, we believe, true. The remainder of the letter we 
take to be either irrelevant or untrue. 

a Oe a 


THE trustees of the estate of JAMES LICK have 
turned over the Mount Hamilton Observatory com- 
plete to the Board of Regents of the California State 
University. The instruments in the observatory 
alone cost upwards of $200,000. $590,000 have been 
expended for the erection and equipment of the ob- 
servatory. The new hydraulic ram, used as an ad- 
ditional power to raise the movable floor of the 
dome is found to work without the least noise or 
jar. A newspaper report states that owing to the 
intense dryness of the atmosphere the slate roofs 
on the buildings are beginning to crumble and that 
the slate is to be replaced with copper, which is 
expected to prove more durable. The sum of $20,000 
a year has been set apart by the Regents for the 
maintenance of the observatory. 


“ i —_____. 


PUBLICATIONS RECEIVED. 


Ohio Society of Surveyors and Ciril Engineers. Ninth 
annual report, being the transactions of the Society at its 
ninth annual meeting, held in Columbus, O., Jan. 10, 11, 
12, I888 ; with other valuable matter : 273 pp. 50 cts. 

The reports of the committees on Legislation, High- 
ways, Civil Engineering and Land Surveying are given; 
also the following papers: “ Judicial Functions of Sur- 
veyors”, HOMER C. Wurre, Warner, ©.; “ Difficulties of 
Surveying in the Virginia Military Lands’, WM. REEDER, 
Co. Surveyor of Madison Co.; “ Adverse Possession”’, 
E. D. HASELTINE, Co. Surveyor of Mahoning Co.; “ Road 
Making Materials of the State’, Dr. E. OrtToN; “ Notes 
on Paving”, THos. R. WICKENDEN, Toledo, O.; “ Street 
Pavements in Cleveland”, M. E. RAwson, Asst. City Eng., 
Cleveland, O.; “Street Crossings and Sidewalks”, R. A. 
BRYAN, Portsmouth, O.; “Monuments”, F. HopGMAN; 
“The Public Domain”, J. T. Buck, Cardington, O.; “Two- 
Mile Assessment Pikes”, E. W. Dimock, Dupont, 0O.; 
“Construction of Turnpikes”, G. 8, Innis, Columbus, 0.; 
“Philosophy of Underdrainage’, JONATHAN ARNETT; 
“Catfish Drainage System”, F. M. KENNEDY, City Eng., 
Washington C. H., O.; “ Construction, Comparative Cost 
and Efficiency of Tile Drainsand Open Ditches”, E. B. Op- 
DYCKE; “Irrigation in Kansas”, J. 8S. HUMPHREY, Gar- 
den City, Kan.; “ Importance of Water-Works and Pure 
Water for Cities and Villages”, J. B. STRAWN, Salem, 0.; 
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» Circleville Water-Works”, W. C. Row; “ Constr tior 
Maintenance and Repair of Short Span Highway Hridgy< 
8. A. BUCHANAN, C. E., Bellefontaine, 0.; “ Caicuta: 
of Strains in Trusses of Highway Bridges”, ©. N. Ryo \ 
“Raising and Moving Bridges”, THOS. H. Joussox 
“Pile Foundations’, JULIAN GRIGGS; “ Necessity 
Piling in County Bridges”, F. M. DAViIsson; © \\ rtar 
Making and Using’, B. F. BowEN; “ Landscay. Eng 
neering”, JOHN L. CULLEY; “Outfit of a Railroad Eng 
neering Corps, and Conduct of the Survey”, Bex, AMIN 
THOMPSON ; “* Railroad Location”, 8. F. RocK ; °° [uy ‘ 
tion of Drawings”, Jos. N. BRADFORD; “Use of sp 
Tapes in Surveying”, J. B. JoHNSON, 


Some Details of Water-Works Construction. By Win. 
BILLINGS, Supt. Taunton, Mass. Water-Works.  \vy 
York, Engineering and Building Record, pp. 9, sy. 
cuts, no index. $2,00. . 

This volume is well described by its title. It does py. 
pretend to be a complete treatise but contains many (x 
ful practical notes, the result of a long experience 

Forty-First Annual Report for the Year iss? «+ 4), 
Board of Directors of the Pennsylvania Railroad Cy, pan 
tu the Stockholders, Published by the Company. Jory ( 
SeENis, Jr., Secretary. 233 So. 4th St., Phila. Pamphie: 
944 & 1144 ins. 58 pp. Two excellent maps. 

It is not every railroad company’s report that can | 
classed as a publication; but the pamphlet before ys 
which refers to a railroad system comprising 7,485 miles 6: 
railroad and 12,130 miles of track, with a capitalization «: 
$28,715,000, contains matter of interest to others besides 
the holders of the company’s securities. The following is 
the summary of the results of operations on the who) 
system for the past two years: 

1887 1886 Increase 


Gross earnings. ..-.$115,515,506 — $101,697,980 
Expenses.......- 77 238,082 67,102,714 





Net earnings....... 38,277,423 34,595,266 3,682,197 
FREIGHT TRAFFIC. 

: 1887 ISN) 
Number of tons moved ......... 106,128,215 6, 760,38 
rs “ton miles............. 9,922,067 (4 S600, S44 488 

PASSENGER TRAFFIC. 

1887 ISS8 
Number of passengers........... 68,153,705 GO 468 2s 
ee * passenger miles...... 1,382,772,004 Leo eo 


On all lines east of Pittsburg and Erie the averax 
expense of transporting a ton of freight a mile was y 
cts. and the average earnings from the same were 
cts. On the same lines the average revenue per passenge: 
mile was 2)45 cts. and the cost of transportation was 
1,X%u5 cts. On these lines a comparison between the loca 
freight and the through freight showed that the former 
comprised 87.45 per cent. of the whole. 


Tenth Annual Report of the Iowa Board of Railiray 
Commissioners for the year ending June 30, 1887. Pub- 
lished by the State. 6 x 9 ins. 927 pp., cloth bound, many 
tables, and large State map showing different systems 
in colors. The advance sheets of this volume, which 
were issued in pamphlet form, were reviewed in our 
issue of March.10, of thecurrent volume. The additiona! 
matter in the present volume consists principally o! 
tabular reports, digests of judicial devisions ete. The 
volureusa whole does much credit to the commis 
sionvers of whose work it presents a record. There is 
abundant reason to beiieve that the commi-sion 
now ib poweripn Jowa will do much more for the dis- 
credit of the State and much less for its benefit than 
was done by Messrs. Dey, CoFFIN aud SM.TH. 


The Proceedings of the United German Amerwan 
Technical Societies. A neat volume of about 100 pages. 

A-ide from the regular reports, minutes ete., it con 
tains a report of Mr. Kurt, Chairman of the Com- 
mittee on National Public Works, with papers on heat- 
ing ears by steam, determining graphically the maxi- 
mum forces in trusses, removal and utilization of City 
sewage, and a paper by Mr. Fasran relating to the the- 
ories demonstrated br him to have muinly led to the 
dangerous state of the large vault over the Assembly 
chamber at the Capit 1 at Albany, which Mr. Fasray 
fc retold. 

The publication is a very creditable one to the 
Society. 


Tables for Field Engineers. Designei for Use in the 
Field, Containing ali the functions of a 1° curve, from 
which a corresponding one can be found for any re- 
quired degree. Also, Tables of Natural Sines and Tan- 
gents. By Amos Strues, C. E. New York, D. Van Nos- 
trand. Pocket-book 156 pp., 16 pp. text. $— 

Besides the tables named there is a table of radii 
“and their logarithms” although of what use these 
logarithms can be without a table of logarithms a's° 
does not clearly appea?, The logarithms also are the 
inconvenient 6-place, which should be wholly dropped 
in favor of either 5-place or 7-place. The typography 
is clear, and the tables are very useful ones. 
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Institution of Civil Engineers.—The following are the 
jatest papers received: “ Manganese Steel", by R. A. 
HADFIELD; (128 pp.). “ Machinery for the new Steel 
works at Terni, Italy”, by HuGu SavaGe; (17 pp.). 
“paved Carriage Ways in Sydney, New South Wales”, 
py A. C. MOUNTAIN ; (22 pp.) 


Journal of the New England Water-Works Association. 
June, 1888, This number contains a paper on “ The Bio- 
logical Examination of Water”, by Witu1am T. Sepa- 
wick, Ph. D., Prof. of Biology in the Massachusetts 
Inst. of Technology. There are several discussions on 
this subject and also on the subject of “Water Waste 
during Cold Weather”. This number also contains a 
table of water-works statistics in the form adopted by 
the Association. Price 75 cts. 


Proceedings of the U. S. Naval Institute.-No. 2, 1888. 
This last issued number of the Proceedings, contains the 
following papers: “Notes from the Journal of Lieut. 
Craven, U.S. N., Pacific Squadron, 1846-49"; “* Reducing 
Chronometrical Longitudes"; “Three considered as a 
Tactical Unit ’, with discussion; * Velocities and Pres- 
sures in Guns”, “ Ignition of Explosive Gases by Broken 
Incandescent Lamps *’; “Notes on the Literature of Ex- 
plosives”. There are also notes on steel; the Riehlé 
hydraulic testing machine; liquid fuel for torpedo boat 
boilers; and gun making in the United States. 


eR 


SOCIETY PROCEEDINGS. 


Engineers’ Club of Philadelphia.—The Club has 
adjourned its meetings until Saturday, October 6, 1888, 
At the meeting of June 16, Past-Prest. Toomas M. CLEE- 
MAN in the chair: 22 members present. Messrs. HENRY 
Rogeske, WM. W. Tuayer, J. H. Sxrnxer, Jas. 8. Mer- 
n1iT, HENRY G. Morsez,Jno, M. Cameron,T. R. HALL and 
W. H. Paatt were elected Active Members. 

The Seeretary presented communications from the 
Engineers’ Club of Kansas City, dated May 14th, 1888, 
and from the Western Society of Engineers, dated June 
13th, 1888, asking the co-operation of the Club in efforts 
to properly regulate, by law and otherwise, the design 
and inspection of highway bridges. A committee of 
three was appointed, consisting of Messrs. H. B. Sxa- 
man, Chairman, Wm. H. BurRand Henry G. Morsgz, to 
co-operate with the committees of the above named 
Societies. 

The Secretary called attention to the proposed publi- 
cation, by Mr. Francis F. GALLoupre. M. E., 30 Kilby St., 
Boston, Mass., of an Index of Engineering Articles, 
which have appeared, 1883-7, inclusive, in many of the 
leading American and English Engineering journals. 

The Secretary reported from the Board of Directors 
that, at the suggestion of Mr. Jonn C. TRAUTWINE, Jr., 
they had considered the propriety of a gift by the Club 
to the family of the late W. R. Kutter, who have been 
left without means, as a memorial of our appreciation 
of his great service to the profession by his original re- 
search in hydraulics, and moved that the Board be 
authorized to appropriate $100 for this purpose, which 
was unanimously adopted. [The money has been duly 

orwarded tu this journal to add to other subscriptions, 
and acknowledged. Eb.) 

The Secretary called attention to various suggestions 
which had been made as tothe best form in which to 
continue the publication of the Club Reference Book— 
and the subject was referred to the Board of Directors, 
with power to act. 

Mr. E. F. Smita presented. for Mr. H. M. Sperry, an 
illustrated description ofa Method of Displaying Titles 
on Blue Prints, by writing the title, number, etc., along 
both ends of the tracing. and, when printed, folding 
each end of print backwards, inafold about one-Lalf 
inch or so wide, and pasting it, back to back, so that 
when the print is on file, rolled, its title will always ap- 
pear on the outside. 

Mr. E. F. SmrtH presented a very completely illustra- 
ted paper upon Dam Building in Navigable Streams. - 

Prof. J. W. Repway read a pa er upon the Hydro- 
graphy of the Mississippi River. 

The Secretary presented, for Mr. RuDoLPm HERING, a 
Formula for the Mean Velocity of Flow in Sewers, being 


4 simplification, for fleld and general use, of KutTrer’s 
Formula. 


Ohio Institute of Mining Engineers.—The summer 
meeting will be held at Logan, O., beginning July 11. 
On Wednesday, July 11. the session will be opened by 
W. H, JENNINGs, and a paper will be presented by Prof. 
N. W. Lorp on “School of Mines at Obio State Univer- 
sity”. On ‘vhursday, July 12, the following papers will 
be presented: “History of Mining Legislation in Ohic’’ 
Hon, Anprew Roy: “Shaft Mining in the Sunday Creek 
Valley”, J. J. Dun; “Fire Clays of Five-nile (reek 
Evtis Jovesoy; “The Grading of Pig Iron”, Epwarp 
Ortox, Jn. Other papers have been promised, and an 
interesting discussion on Brick Paving is expected. A 
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business meeting will be beld for the election of new 
members. An exhibition of mining views, by the stere- 
opticon will be given by Prof. N. W. Lorp in the 
evening. On Friday, July 13, there will be an excursion 
to the mining regions at Brush Fork. THos. B. Ban- 
CkROF?, of Columbus, O., is Secretary and Treasurer. 


Rensselaer Polytechnic Institute.—The  sixty- 
fourth commencement exercises of the Rensselaer Poly- 
technic Institute took place at Troy, N. Y., on June 13. 
Thirty-one graduatis were given the degree of Civil 
Engineer and one received that of Bachelor of Science. 
An address entitled “The Era of Engineering” was de- 
livered to the graduating class by Com, B. F. IsHewoop 
Chief Engineer, U. 8. N. 

At the Alumni meeting the following officers were 
elected for the ensuing year: 

T. GuILFoRD Smit, class of 1861, President; Wm. 
MetTcaLF, class of 1858; CLARK FISHER, class of 1858; J. 
J. ALBRIGHT, class of 1868, Vice-Presidents; Wu. P. 
MASon, class of 1874, Secretary: C. W, CRocKETT, Class 
of 1884, Cor. Secretary; TowNaEND V. CHURCH, c!ass of 
1881, Treasurer; F. CoLLINGwooD, class of 1855, JoHN 
Squires, class of 1869; A. C. SHaw, class of 1877, E. C0. 
GALE, class of 1883, Directors, 

On the suggestion of Prof. Mason a resolution Was 
adopted to build a fire-proof building costing $20,000 to 
reccive the mineralogical collection recently presented 
by Prof. Mason. The library and the unique and valu- 
able geological collection made by Prof. Haut, State 
geologist, are now tendered by him to his Alma Mater 
on condition of the erection of a structure suitable to 
receive it. One quarter of the amount required was sub- 
seribed by the Alumni on the spot and Mr, Joun H. 
Peck, the new President of the Insti‘ute, predicted that 
the corner stone would be laid next year. 

At the Alumni dinner, Past-President THsopore 
VoORHEES presided; State Engineer JoHn BoGart, re- 
sponded to the toast, “Engineering ;’’ Col.J.W.WHItTE- 
MORE, U. 8. A. spoke for “the Army; Capt, CLARKE 
FisHEer for “the Navy” and Hon. Martin L. TownsEND 
for “the Law”. Toasts were also given to President 
Peck, the City of Troy, the Faculty—the Graduating 
Class and the Class of 1868, whose members held are- 
union at which nine out of seventeen living members 
were present. 

The Pittsburg chapter of the association of graduates 
has invited the members of the Alumni to the winter 
re-union to be held in that city in February next. 


American Association f»r the Advancement of 
Science.—The thirty-seventh meeting will be held at 
Cleveland, O., from August 15 to August 21. 1888. The 
headquarters will be at the Hollenden. For particu- 
lars address F. W. PutNaM, Salem. Mass. 


Engineers’ Society of Western Pennsylvania. —At 
the regular meeting held June 19. communications 
were presented from the Western Engineers’ So- 
ciety of Chicago and the Engineers’ Club of Kan- 
sas City relating to the appointing by the State of 
bridge inspectors and to the construction of bridges by 
irresponsible parties. The paper on Steel Plates read 
at the last meeting by Mr. Wa. E. Kocu was taken up 
for discussion, and Mr. Kocn was asked why he con- 
sidered American plates superior to English when the 
cross-cut test was applied. 

He answered that in England the length of the steel 
slab was the width of the rolled plate, the steel being 
pulled out in one direction. In America the steel is 
rolled from the ingot and drawn through the rolls 
straight and also cornered. It is pulled out in all di- 
rections and the result is a plate which will test almost 
the same either lengthwise or crosswise. 

Mr. Jacos Reesk objected to the statement that a 
Frenchman invented the Basie process, and produced 
proofs that it was his own invention. The use of steel 
in br.dges was discussed at length, the general opinion 
being that it would be best to stick to iron for some 
time yet. 

A resolution favoring the establishment of a techni- 
eal school in connection with the University of Wes- 
tern Pennsylvania was offered by Capt. A. E. Hunt. 

The death cf Davip SMITH was announced and the 
Chair instructed to appoint a committee to prepare a 
suitable minute. 

By arising vote the Secretary was instructed to give 
to Mr. BRAsHEAR a letter of introduction from the 
Western Pennsylvania Society to the engineering soci- 
eties of Europe. 

The Society adjourned io meet next September. 


Holly Steam Engineers.—The Holly District Steam 
Engineer’s, Superintendents’ and Managers Associa- 
tion held its third annual convention at Springfield, 
Mass. June 22, and elected the following officers: 


President, R. H. GaLLacuer, Harrisburg. Pa.: First 
Vice-President, C. E. Emeny New York; Second. E. P. 
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Ho.ty, Springfleld, Mass. Third, G, W. SHouck, Wil- 
kesbarre, Pa.: Fourth, Wrniiam Riptey, Denver, Col.; 
Secretary, Irma A. Hotty. New Haven: treasurer, 
Ropest Mowsrey: Financial Committee, A. Z. Sock, 
Bloomsburg, Pa., J. D. Wasa, of Lockport, N. Y., and 
A. D. MERRITT, Springfield. 

The following papers were read and discussed: * High 
andLow Pressures for Heating Bui'dings from a Central 


Station”, bv R. H. GaLcaGuer, Harrisburg. Ha.: “Crude 
Oil and Coal Compared as Fuels”, by E. P. Hoiiy; 
“Can Cooking be done economically by sSteim?” by 


CHARLES 8. Coast, New York: “General Management 
of the Holly Steam Piants”, by A. Z ScHocK, Blooms- 
burg: “Inecrustation in Boilers”, by WILLIAM RIDLEey, 
Denver, Col. “Is it Advisable to Heat Feed Water by 
Direct Steam” by B. C. Smirru, Auburn, N. Y.: “Cost of 
Maintaining Steam Meters” by Joon Warn, Lockport, 
N. Y.; “Saving Fuel by the Automatic Regulation of the 
Damper”, by N.C. Lockr, Salem; “Combustion of Fuel 
and Boiler Furnaces”, by THomas Murpnuy, Detroit, 
Mich.: “Rocking Grate Bars”, by C. B. Hoty, Phillips- 
burg, Pa 

Inst tution of Civil Engineers: 
ing was held on May 29. The main points bearing on 
the welfare of the Institution were as follows: 

A supplemental! charter had been obtained extending 
the power to acquire and hold a hall, messuages, lands, 
tenements, and hereditaments, from a value of $5,000 
per year—as authorized by the original charter—to a 
sum not exceeding $40,000 in annual value. A copy of 
this supplemental charter had been sent to every mem- 
ber, together with the biennial issue of the original 
charter, by-laws, and list of members. 

At midsummer last, the freehold of No. 24, Great 
George Street, embracing the portion of the premises 
already occupied on lease, was purchased for $75,000. 
The Institution was now the owner of three contiguous 
houses, obtained at a cost of $200,000, exclusive of legal 
and incidental expenses, In accordance with the re- 
commendation of the last Couneil, openings had been 
made between the basements, the ground floors and 
the first floors of Nos. 24 and 25. 

The Council had presented a 
Westminster (Parliament Street, etc.) Improvements 
bill. which contemplated taking by compulsion the 
freehold premises above referred to. The result of 
this petition was the insertion in the Act—which re- 
ceived the Royal Asvent on August 23, 1887—of dauses 
for the protection of the Institution, the substance of 
which was as follows: The conveyance to the Institu- 
tion of the fee-simple in possession of a plot of land on 
the northern side of Great George Street, having an 
area of 11,000 sq, ft.; the payment of a sum of $175,000 as 
full compensation for the buildings, and for all conse- 
quential damage; the use of the present premises for 
eighteen months after possession had been given of 
the substituted site and the above payment had been 
made, and, unless within one month after the expira- 
tion of twelve months from the passing of the Act a 
sum of 50,000 should be paid to the Institution as se- 
curity, the powers of the Act, so far as the Institution 

was concerned, would lapse. Up to this time, no inti- 
mation had been received whether the powers of the 

Act were to be putin force. 


The Annual Meet- 


petition against the 


Communications having been received from a com- 
mittee promoting the registration of architeets, engi- 
neers, and survey ?rs, inviting the Council to offer sug- 
gestions upon a draft bill to be brought forward this 
session, that committee was informed that the Council 
did not intend to take any part in furtiering the pro- 
posed measure, Later on, however, it became evident 
that active steps must be taken to oppose the bill, 
which vitally affected the interests of the Institution, 
as Well as those of the cognate bodies representing 
architects and surveyors. On behalf of the Institution 
a statement of reasons against the measure was drawn 
up, and this formed the basis of a petition to the House 
of Commons,which was duly presented by Mr, A. Gries, 
M. P., V. P. Inst. C. E. As the provisions of the bill be- 
eame better known, opposition increased in various 
other quarters, and, on the second reading, the opinion 
of the House was 80 clearly opposed to the bill that its 
promoters withdrew it rather than risk a division. 


During the twelve months ended March 31, 1888, there 
had been an addition to the roll of 49 members and of 
183 associate members, the number of non corporate 
associates being reduved by 23. The increase had been 
4.6 per cent. per annum, as compared with 4.19 per 
cent. for the previous twelve months, The students 
had increased by 25. At the date named there were on 
the books 1,617 members, 2.458 associate members, 
461 associates, 20 honorary members, and 974 students— 
together 5,530. 


The receipts on account of income during the twelve 
months under review were $80,357: on account of capi- 
tal, $21,240; and from trust funds, $2.170. The general 
expenditure had amounted to $69.780, of which more 
than one-half was the cost of the publications. Asum 
of $32,380 had been invested in the purchase of $25,000 
London & Northwestern Ry. 4 per cent. debenture 
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stock, and the outlay on acount of trust funds 
amounted to $2,380. These figures constituted the ordi- 
nary receipts and disbursements. Owing. bowever, to 
the purchase of No. 24 Great Gorge Street, it had been 
necessary to sell railway debenture stocks of the nomi- 
nal value of $45,000. and to transfer from the yearly 
receipts a sum of $23,085, to meet this outlay. (These 
amounts are converted at the rate of £1 = $6 —Ep.| 

The papers read at the ordinary meetings had been 
ol more than usual interest, and had given rise to ani- 
mated discussions and to much correspondence. Ad- 
vantage had been taken of the increased accommoda- 
tion to hold exhibitions of models, appliances, instru- 
ments, and specimens in connection with some of the 
subjects which eame under discussion, viz.: ‘ Aecti- 
dents in Mines”, “ Manganese Steel”, and the “ Use of 
the Pline Table in Topographical Surveying”. The 
success of these exhib tions had formed a most avcept- 
able feature of the Tuesday evening meetings of lust 
session, and it was hoped that they might be repeated 
and further developed as opportunity oecurred. 

There had been twelve supplemental meetings for 
Students, held on Friday evenings, generally at fort- 
nichtlv intervals. Three of the papers read and dis- 
cussed bad already appeared in the “Proceedings”, 
and five others had been deemed worthy of publication. 
The Council was glad to notify a distinet advance in 
the general care and attention devoted to the prepara- 
tion of these papers, and in the thoughtfulness mani- 
tosted, as a rule, by those of the students who had 
taken part in the discussions, In conclusion, the Coun- 
cilhad notieed with pleasure the part taken in the vis- 
cussions at the ordinary meetings during the past 
session by the younger members of the profession, 
which promised well for the future reputation of the 
Institution and of ils proceedings. 

The adoption of the report was moved, seconded, 
and carried, and it was ordered to be printed in the 
Minutes of the Proceedings. Hearty votes of thanks 
were then passed to the president, to the vice-presi- 
dents and other members of the Council, to the audi- 
tors, to the seeretaries and staff, and to the seruti- 
neers, 

The ballot for Council resulted in tee election of Sir 
G. B. Bruck as president; of Sir Jonn Coops, Mr. G 
Beu«cey, Mr. H. Hayter and Mr. A. Gries, M. P., as 
vice presidents; and Messrs, W. ANDERSON, B. Baker, 
J, W. Barry, Sir Henry Bessemer, F. RS, E. A. Cow- 
PER, Sir James N, Dovuatass, F. R.8., Sir DouGias Fox, 
©. HAWKSLEY, J. Manserau, W. H, Preece, F. R.S., 
Sir Ropt, Rawiinson, K. C. B., Sir E. J. Keep, K. C. By 
FF. RS... M. PL, W. Saecrorp, F.C. Strmeman, and Sir 
Wa. THomson, I, RK, 8., as other members of the Coun- 
cil, 

The session was then adjourned until the second 
‘Tuesday in November, at 8 P. M, 


Premiums Awarded, Session 1887-88. For Papers Read 
and Discussed at the Ordinary Meetings. 


1. Telford Medal and premium, Ronertr ABnpotr HAb- 
FLELD, Assoc. M., for paper on “ Manganese in its Appli- 
cation to Metallurgy’, and “Some Newly Discovered 
Properties of Tron and Manganese". 

2. Watt Medaland Telford premium to PETER WILLIAM 
WILLANs, for paper on“ Economy Trials of a Non-Con- 
densing Steam Engine — Simple, Compound and Triple”. 

3% Telford Medal and premium to EDWARD HOPKINSON, 
Assoc, M., for paper on “* Electrical Tramways: the Bess- 
brook and Newry Tramway” 

4. Watt Medal and Telford premium to Epwarp Bay- 
ZAND ELLINGTON, for communication on ** The Distribu- 
tion of Hydraulic Power in London”, 

5. Telford Medal and premium to JosiAH PIERCE, 
Assoc M., for paper on “ The Economic Use of the Plane- 
Table in Topographical Surveying ”’. 

i. George Stephenson Medal and Telford premium to 
Sir BRADFoRD Lesiiz, for his account of “The Erection 
of the * Jubilee’ Bridge, Carrying the East Indian Railway 
across the River Hooghly at Hooghly ” 

7. Manby premium to the late HAMILTON GOODALL, 
Assoc. M., for paper on “ The Use and Testing of Open- 
Hearth Steel for Boiler-Making ", 


For Papers Printed in the Proceedings Without Being 
Discussed, 


|. Watt Medal and Telford premium to Prof. Vrcror 
AUGUSTE ERNEST DWELSHAUVERS-DERY, for paper on 
“A New Method of Investigation Applied to the Action 
of Steam Engine Governors”, 

2 Telford premium to WM. MANN THOMSON, Assoc, M, 
for paper on “ Improved Systems of Chaining for Land 
and Engineering Surveys”. 

3 Yelford premium to JAs, WILLIAM Wyatt, Assoc. 
M., for his communication on * Sizing Paper with Rosin”, 

4. ‘Telford premium to DUGALD DRUMMOND, for paper 
on“ The Heating of Carriages by Exhaust Steam on the 
Caledonian Railway”. 


For Papers Read at the Supplemental Meetings of 
Students, 


l. Miller Prize to Davip Stne Capper, Stud, Inst. C.E., 
for paper on * The Speed-Trials of the Latest Addition to 
*The Admiral’ Class of British War-Vessels"’. 

2. Miller Prize to LAWRENCE GrBBs, Stud. Inst. C. E., 
for account of “ Pumping Machinery in the Fenland and 
by the ‘Trentside ™ 

3%. Miller Prize to HAROLD MEDWAY MARTIN, Wh. Sc., 
Stud. Inst. C.E., for communication on “ Arched Ribs 
and Voussoir Arches ™ 

4. Miller Prize to JonN HENRY PARKIN, Stud. Inst. 
cC. E., for paper on “River-Gauging at the Vyrnwy 
Reservoir *’. 

5. Miller Prize to ALFRED CHATTERTON, Stud. Inst. 
S E., for paper on “ The Prevention and Extinction of 

ires*’. 

6. Miller Prize to JonN HOL iipay, Stud. Inst. C. E., for 
paper on “ Boiler Experiments and Fuel Economy’,. 
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7. Miller Prize to ARTHUR WHARTON METCALFE, Stud, 
Inst. C. E., for paper on “ The Classification of Continuous 
Railway-HKrakes "’. 

8 Miller Prize to ROBERT JARRATT Money, Stud, Inst. 
©. E., for his account of “ Railway Engineering in British 
North America.” 


Eneineers’ Club of Kans s City, Mo.- A regular 
meeting was heid June 4; T. F. Wynve in the chair 
and 14 memb rs and 9 vi-itors present. The Seer tary 
presented letters from severel of the engineering so- 
cieties with reference to “bridg= reform”, most of them 
expressing a desire to co-operate. The following van- 
didates were elected: Members; ALBERT N ConNNETT, 
Bouton W. DeCouncy; Associate Member, Victor M. 
WITNER. 

The paper of the evening, “Crossing of the Chicago, 
Santa Fé & California Ry. over the Missouri Pacifle 
and Chicago & Alton tracks neur Rock Creek Station”. 
by Mr. BreirHaurr, was read and discussed. The 
bridge is a riveted pony truss, and was interesting on 
account of the necessity of keeping clear the several 
tracks over which it vrossed on a skew, The discus- 
tion was chiefly with reference to the number and 
spacing of stringers for economy, and the effect of ex- 
treme rigidity in bridge superstructures. 





At the following meeting of the Society held 
on June 18, it wus decided that members attending the 
convention of the Ame ican Society of Civil Engineers, 
at Milwaukee, should make known the desire of the 
club to have the Society hold its next convention at 
Kansas City, 

A letter from Mr. C. L. Strcsen, of the Western Soc. 
of Engineers, with reference to’ Bridge Reform’, was 
read, asking the following questions: 

1, Do you favor the appointment of State Engineers? 

2. Do you consider it desirable for bridge engineers 
to adopt a seale of minimum rates for preparing work- 
ing plans and specifications for bridges ? 

3. Are you willing to co-operate with this society by the 
appointment of a commitiee to considec and report on 
the subject of a scale of minimum rates ? 

On motion of Mr. Pearsons it was voted to get an- 
swers to the questions from the club by letter ballot 
and on motion of Mr. WYNNE it was decided to express 
a willingness to co-operate in general in the matter, 
but that definite answers could not be given until re- 
ports from our Bridge Reform and Executive Commit- 
tees was received, 

City Engineer DONNELLY then read a paper on 
“Street Pavements of Kansas City’? which was after- 
ward informally discussed. Mr, DONNELLY said that but 
few streets would ever be devoted to heavy trattic, be- 
cause the railway system will always carry the bulk of the 
heavy freight. The first paving of the city was of Telford 
Macadam, and was put down about 30 years ago. The 
use Of this style continued until 1882, though the in- 
cercasing traffic rendered the streets rough, unsightly and 
muddy, and made the expense of maintenance heavy. 
One section had received annually from 189 to 1881 one 
foot in depth of broken rock at acost of 60 cts. per 
square yard, In 1881 a section was laid with sandstone 
from Madeira, N. Y.,and practically nothing has been 
spent on it in repairs, and it gives promise of. lasting 
many years, Cedar block paving was introduced in 1882, 
At present there are 45 miles of paved streets in the city, 
equal to one-fifth of the total street mileage; and this is 
divided as follows: 

Telford macadam, 3 miles; Colorado stone on concrete, 
144 miles; Colorado stone on sand, ‘4 mile; Medina on 
sand, 44 mile ;cedar blocks on concrete, 15 miles; cedar 
blocks on sand and boards, 22 miles; asphalt, 3 miles, 
The average cost per square yard had been ; Macadam, 
65 cts., stone on concrete $4, stone on sand $3, cedar 
blocks on concrete $2.40, cedar blocks on sand and boards 
$1.0), street asphalt $2.80. 

Wood paved streets all last from five to ten years, 
Cypress costs about 8 cts. per yd. less than cedar, Block 
pavements with concrete base gave the best results under 
all circumstances, 

Mr, DONNELLY recommended stone blocks for heavy 
traftic, wood blocks or asphalt for residence streets and 
where the grade is very heavy, brick, which would be 
three times as durable as cedar, and would cost no more. 

KENNEL ALLEN, Secretary. 
——— — 


CONSTRUCTION NEWS. 


RALLROADS, 


East of Chicago. 
Existing Roads. 


Napanee, Tamworth & Quebec, 


June 18, 1883, 
EprITroR ENGINEERING NEwWs : 


The locating survey of the Napanee, Taraworth & 
Quebee Railway has been completed, the pians, profile, 
ard tooks ofieterenece filed, righ! of way is now being 
acquireo,end it isthe invention of the General Mana- 
ger '© build about ten miles thissummer. The work is 
comparatively light. At Tamworth a deck bridge of 
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two spans of 66 feet «ach will be built aerogs theaSs 


river, The superstructure will be ar iren latt ce ci; ; ee 
the abutments of masonry. The center vier yj 

bu It as follows: 18 fo. piles wil be driven and ' 
wi nha dou! le thickness of 10x12 pine grillagwe, bel 


water mark, On ti is grillagve wil be plaved at wen! 
wr ught iron pre which wil be thed with ey 
The concrete will ti ke the wh le of the lead, tle jr, 
bine merely for the pro ection of the concrete from 
washing: nd we:ring by the stream, 

The maximum gerade on tanget is 1.5 per cent. ong 
tie maxin um curve on a level t+ 6. M 

Toledo, St. Louis & Kansas City,.—The track 
this road was chanved to stander! gauge on Jur 
from Frankfort, Ind., to Eugene Je. a distances of ¢ 
miles, making the road standard gauge from T 
O.,to the Illinois State line, 267 miles. This leaves 
portion of the line in Dlinois, 184 miles in length, si; 
to be changed to standard gange. 

Detroit, Lansing & Northern —The last rj 
been laid on the Grand Rails, Lansing & Der: 
Railway, extending from Grand Lodge, Mith.. to Grand 
Rapids. adista ce of 53 miles, Most of th» gradi 
the line Was done last season, The line is to be 
for business at once, 


New York, Mahoning & Western,—Suit bas hey 
brought against this company by the North Chicag 
Roliing Mills Company in the courts of Hancock 
Putnam coun ies, Obie, claiming that the road is 
selvent and unable to meet is obligat ons and pray 
for the aopointment of a reciever. 

Pittsburg, Shenango & Lake Erie.—This con) 
has filed a mortgage on its projected line, to th» | 
tral Trust Company of New York to secure the iss 
fifty year flve per cent. bonds to the amount of $2.50 
ooo, 

Wheeling & Lake Erie.—\ foree of graders bey 
work at Bowerston, O., on June 19 on the extensio: 
this road to Wheeling, W. Va. Paige & Carey are 
contractors, 


a 


Grand Southern Ry. of New Brunswick —\¢ 
foreclosure sale of this read held at Calais on June 1 
the road was bid in for the bondholders by Russ | 
Sace of New York Ciy. It is reported that Mr. Sac 
will now interest himself in the construction o 
Maine Shore line whieh has been located from Han- 
cock toa connection with the Grand Southern Ky. a 
the International boundary. 

Northern Central,--Tois company is reported t 
making preliminary surveys for the extension of its 
Grecn Spring Branch, in Maryland, 

Canadian Pacifsic,—It is reporte. that a syndicat 
among whose members are H. J. BeeMer, and Hor 
Mr. Ross of Quebee, are negotiating for the purchase 
the Ottawa & Quebee division and if suceessful will use 
it as an outlet for the Pontiae Paecifle Junetion road, 
now under construction on the upper Ottawa. This io 
connection with the lines which Mr, BseMER is compie- 
ting to the Lake St. John distriet, would form a rail- 
road system 564 miles in length. 


New Projects and Surveys. 


Northern Maine,— 

MATTAWAMKEAG, Me,, June 23, 1888 
Eprrork ENGINEERING NEWs: 

I began the preliminary survey of the Northern 
Maine Riilro d. June 6, with a party of fourteen, fx 
peetto run alt eand :ocate from bere to Presque Isle. 
via Patten aud Houlten, and also from Baneroft to 
Hoult on. a total of about 150 miles. A second party 
will prybotly be pnt on next month, and perhaps a 
third ‘ater. O, H. Tripp of Roeklaud and F. EB. Hai 
are first and scvond | s4itents. 

FREDEKiC DaNerorTEH, Chief Engineer. 

Chicago, Dayton & Cincinnati,—[ncorporated in 
Indiana to build a raiiroal from duntinyton to tie 
Ohio State line. The officers are; President, L. P. Mic 
LIGAN: Vice President; L. C. Davenport: Treasurer, 
Huon DovGHerty; Secretary, THos. RocHEe; Chief En 
gineer, Geo. C. PRIDE. 

Guetph Junction,—This railway extending from a 
point one mile west of Campbell.vilie, on the Credit 
Valley division of the Canadian Pacifie,to Guelph, On'., 
a dstance of 15% miles, is just completed. It is to be 
operated by the Canadian Pacifle. 

A Confusion of Names.—It is amusing, though 
sometimes misleading, to notice the frequent errors 
into which newspaper puragraphers on even the 
journals of highe-t standing fall when writing on 
railway matters. In the New York Tiwes of June 23, 
one parsgraph of the financial column refees to “ihe 
Vanderbilt in erest in the projected West Penn-yl- 
vania road,” and the next says: “Now t e doughty At- 
lantie and Pacific road has waded into the fight over 
dreseed beef freight ret +s, and yesterday anounced a 
sharp cut on traffie trom Chieago to all New Engiand 
points.” 

The question of how the Atlantic & Pacifle line 
through the deserts of the Indian T -rtitory N>w Mexio 
and Arzona cun compete for traffic between Chi ‘ago 
and New England points is a poser: and thesolution of 
the question by coneluding that “Atiantie & Pacific’ 
means Chieag & Atiantic and that “We t Peansy!- 
vapia” means South Pennsylvania while quite obvious, 
seems to be asking a good deal from the reader. 
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Evansville, Ft, Wayne & Chicago,—This company 
has been incorporated in 'ndiana, by A. M. Duke, MIL- 
ron Surerx, and R. A. Epwarps of Peru. Mr. Saiek is 
the owner of the old Wabash & Eris canal bed from 
Wabash to Lafayette, Ind., and wishes to build a rail- 
road thereon, 

Manchester & Portland, —This Connecticut project 
eontinues to be agitated. The Glastonbury business 
men have organized to render it aid and appointed 
samvuet C. Harpin, Hector CHAPMAN and others a 
railroad com mittee, 

Utica, Adirondack & Saratoga,—The survey of this 
New York line is in progress under direction of W. 
A. Roperts of Cobleskill, Chief Engineer. 

Deer Creek & Susquehanna.—It is reported that 
Miller & Baldwin have taken the contract to build this 
road in Harford county, Md., provided 50,000 can be 
raised in stock subscriptions and right of-way. JouNns 
H. Janney, Churchville, Md., can give information. 

Lancaster & Safe Harbor,—The Lancaster, Pue., 
Board of Trade bas had surveys and estimates made 
fora railway from Lancaster to Safe Harbor and find. 
that the cost would be about $200,000. The Board of 
Trade bas not yet recommended the con truction of 
the road, but there is some local feeling in favor of the 
project. Rost. J. Houston, of Lancaster is Chairman 
of the Railroad Committee of the Board of Trade. 


SOUTHERN 
Existing Roads. 


Riehmond & Danville,—A movement is repor.ed to 
be on foot to secure terminals for this company at Nor- 
folk, Va. This is to be done by constructing an ex- 
tension from Raleigh, N. C., to connect with the branch 
of the Atlantic Coast Line through Rocky Mount and 
Tarboro. From Tarboro a line will be built to the 
southern terminus of the Chowan & Southern railroad, 
on which an option bas been secured and which has 
charter rights for an extension into the city of Norfolk. 
This is supposed to be a move toward retaliation upon 
the Seaboard & Roaroke Managers for the extension 
which they are building to Atlanta, Ga, 

Richmond & AUleghany,—Repotts are in circulation 
that this Virginia road is to be absorbed by the Chesa- 
peake & Obio. 

Ohio Valley.—It is announced that the branch to 
Hopkinsville. Ky., for which that town voted $100,000 a 
year ago, has been given up. It is announced that the 
extension to Jackson, Tenn., will be pushed at once 
and will be built on the direct line surveyed some time 
ago. 

Troy & Tiptonville,—Tracklaying is finished on 
this road from Rives to Troy, Tenn., a distance of 6 
miles, 

Chattanooga, Rome & Columbus.—Tracklaying has 
just been completed on this Georgia road. and the 
whole line from Chattanooga, Tenn., to Carrollton, Ga., 
140 miles, will be opened for traffic early in July. The 
charter for this company was filed in 1881 and the por- 
tion of the line from Rome to Cedartown, 22 miles, was 
built as a narrow gauge. The movement for the com- 
pletion of the whole line as a standard gauge was 
started about a year ago, but the work of obtaining lo- 
eal aid, right of way and funds for construction delayed 
the commencement of grading till the last of the year. 
It is thought that work will soon be undertaken on the 
extension from Carrollton to Cclumbus, Ga.,a distance 
of about 75 miles. 

Columbus Southern,—It is again reported that grad- 
ing isin active progress on this road, which is an ex- 
tension of the Georgia, Midland & Gulf road from Col- 
umbus to Albany, Ga. The Chattahoochee Brick Co. of 
Atlanta have the contract. 

Louisville & Nashville-——The Nashville, Florence & 
Sheffield extension is about to be opened for business 
on July1. The last spike was driven by Mrs, AINSLEY, 
the wife of the Engineer-in-Charge. The contract for 
the extension from Pineville, to Cumberland Gap, has 
been let. There were ovor 30 bidders for the work. | It 
is rumored that surveys are in progress for an exten- 
sion through the Sequache> Valley in Tennessee, 

Columbus & Western,—The last spike was driven 
June 19 in Coosa Mountain tunnel on this line. the Bir- 
mingham extension of the Central Railroad of Geor- 
gia. 

Tennessee & Coosa,—About 500 hands are at work on 
the grading of this Alabama rvad. 

Orlando & Winter Park.—Track is be laid at once 
on this Florida road which was graded last year. 


New Projects and Surveys. 


Louisville, Hardinsburg & Southwestern,—This 
Kentucky project is said to have good prospects of 
success, An election is soon to be held at Hartford. 
Ohio county, to consider the question of voting $100,000 
aid to the company. 

Helena, Batesville & Aberdeen.—A charter has 
been filed by this company in Mississippi for the con- 
struction of a railroad from Aberdeen, Miss,, to a point 
opposite Helena, Ark. 


‘ 


ENGINEERING NEWS 


Great Western Air Line.—This is tte name of the 
projected line from Charlotte to Weldon, N.C. Elect- 
ions for voting Jocal a‘d are being held along the route. 

Richmond & Chesapeake,—At the annual mesting 
at Richmond. Va., June 27, the following officers were 
elected: President, C. E. Beivrn of Richmond; Treas- 
urer, H. R. Boutzer of New York C:ty; Chief Engineer. 
Rh. F. O’Brien of New York City; Secretary, M. B. Port- 
LAUX. A contract was entered into with the Richmond 
Tunne) & Construction Co., E. W.Scort, New York City. 
President, for the building of the railroad and the tun- 
nel at the Kiehmond terminus, 

Osceola Conatruction Co.—Chartered in Florida for 
the purpose of constructing railways, by Jas. P. Scorr, 
HAMILTON Disston and others of Philadelphia. 

St. Cloud Sugar Belt,—Incorporated in Florida by 
ANDREW J, Gray, J. Ertine and others of Philade|lpbia, 
to build a railroad from Kissimmee to Runnymede. It 
is reported that a contract for building has been let to 
Douglas & Towne. 

Richmond & Seven Pines.—Organized at Richmond, 
Va., to build a road 8 miles in length, A. G. BaBcock is 
President and T. B. Muxupry, Secretary and Treasurer 

Decatur, Chesapeake & New Orleans,.—We quoted 
last week the statement of @ sanguine newspaper cor- 
respondent in reference to the local managers’ trip to 
New York “to settle minor details.” The same corre- 
spondent writes under date of June 21, in the following 
strain: 

“Dr. G. C, Sanpusxy, President, W. A. FRost, Secre- 
tary, and A. A. McCorKLe, General Manager of the 
Decatur, Chesapeake & New Orleans Railroad, have 
returned trom New York very much pleased with their 
trip and the encouragement with which they met. All 
the necessary arrangements for the road were com- 
pleted, and the only thing now needed is the right- 
of-way. If that is secured, look out for the new road. 
It all depends on that simple question. can the ric bt- 
ot-way be secured? There seems little doubt about it.” 


The projectors of the new road are fortunate if the 
right-of-way is all they need to obtain, 


THE NORTHWEST. 
l€xisting Roads. 


Fremont, Elkhorn & Missouri Valley.—The yen- 
eral offices of this company have been removed from 
Missouri Valley, la., to Omaha, Neb. 

St. Paul & Duluth.—At the recent annual meeting 
the common stockholders achieved a victory over the 
holders of preferred stock and elected a new board of 
directors. R.S. HAYES succeeds W. H. Fisner as Presi- 
dent. The latter, however, retains the office of Vice-Presi- 
dent and General Superintendent. One of the principal 
causes of dispute between the new management and the 
old was the projected extension from St. Paul to Omaha, 
which had been incorporated by ex-President Fisuer 
and other directors of the company, and on which a 
considerable amount has already been expended for sur 
veys, The principal holders of the company’s securities 
were unalterably opposed to this scheme, and their suc- 
cess in securing control of the company’s affairs puts an 
end to the prospect that the extension will be built for a 
long time to come. 

Chippewa & Menominee. — This logging road in 
Chippewa Co., Wis., is being extended 10 miles to Bruce. 
NEWTON MILLS, of Weyerhauser, Wis., is Superintendent. 

Red River Vatley.—Tracklaying began on this Mani- 
toba road on June 21 at West Lynne. Rumors have been 
rife that parties interested in the Northern Pacific are to 
furnish funds for the extension from Winnipeg to Port- 
age la Prairie which will give the Manitoba & Northwest- 
ern an outlet independent of the Canadian Pacific. 

Aberdeen, Biamarck & Northwestern.—tt 
ported that the rails will not be laid 
Bismarck, Dak., until next season. 

Chicago & Northwéstern.— A letter from Hot Springs, 
Dak., to the St. Paul Pioneer Press states that officials of 
this company have recently visited that region to deter- 
mine the feasibility of an extension through that point to 
Custer, Dak. 


is re. 


on this line to 


New Projects and Surveys. 


Eau Clair, Mississippi & Lake Superior.—Surveys 
are in progress on this Wisconsin road under Chief Engi- 
neer CC. E. Busseis. between Eau Claire and Indepen- 
dence, Trempeleau county, a division 30 miles in length. 
A line is next to be run between Eau Claire and Chippewa 
Falls. The headquarters of the company are at Eau 
Claire. 


THE SOUTHWEST. 


Existing Roads. 


Fort Worth & Rio Grande.--At the recent meeting 
of the directors of this company at Fort Worth, Tex., it 
was voted to begin work at once on the extension to 
Brownwood. Jonn Horney has succeeded ©. B. CoLTON 
as General Manager. 

Kansas City, Fort Scott & Gulf.—The tracklaying 
has been completed on the Current River Railroad in 
southern Missouri, extending from Willow Springs east 
to Grandin, to which point an extension of the Cape 
Girardeau Southwestern is being pushed from the East. 
The whole length of the line is 81 miles, of which @ miles 
have been laid since Jan, |, 
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St. Lowis, Arkansas & Texas. A 
“ Work on the proposed Grand Tower 
extension of the St. Louis, Arkansas & Texas railway will 
The 


ut once 


report from st 


Louis, Mo, says 


be commenced in a few days. question whether the 


extension would be built was favorably decided 


recently and the funds were the 
struction of the 
of the line 


last week and the contractor 


forthcoming for con 


line. The contract for the 


sixty miles, from 


greater 
Maiden to Delta 
is on his way with 
rhe 


part 
wis let 
t large 
force to begin construction entire length of the 
proposed line is 87 miles,” 
Missouri, Kansas & Teras 
of New York City 


the United States Court of the 


The 
has filled an application in 
Northern District of Texas 
for the appointment of a receiver for the of this 
company thut The stockholders 
committee have been making a tour of inspection over 


Mercantile Trust 


Company 


Lithes 


within jurisdiction. 


the lines of the system 


New Projects and surveys. 


Alerandria & Arcadia, About miles of the pre 
liminary survey of this line has been completed, from 
Arcadia, La., north to the Arkansas line, Leon N. Pork 


of Arendia is Chief Engineer. Negotiations 


progress with a view to consolidating with other projected 


enterprises in the same region 
Leavenworth & Short 


liminary survey is in progress toward Denver and affairs 


Denver Line. The pre 


are reported to be“ very satisfactory. 


Teras Air Line. Col. WaAauren Gresnam just 
been making an examination of this line as located from 
a point near to Kerens, 
on the St. Arkansas & 


miles. Engineers are now 


hits 


Houston Navarro Co Pex 


Louis, Texas, « distance of 175 
making preliminary 
The located line 


a well timbered country, and the location is said te 


surveys 


from Kerens, northward. runs through 


shew 


light grades and easy curvature 


ROCKY MOUNTAIN & PACIFIC. 
Existing Roads. 


Utah Central 


NEVADA, June 15, 1888, 
EpItoR ENGINEERING NEWS: 


The first preliminary survey of the Utuh Central Ex 
tension from Milford, Utah, to a point 12 miles west of 
Barstow, Cal., on the Atlantic & Pacifle Ry. was com- 
pleted on the 8th inst. The company had two parties 
in the fleld. One begun at Milford and the other at the 
west end and each part took a reading with an aneroid 
barometer on starting. When the levels came together 
thev only lacked 3/4 ft. of checking. Another singular 
incident was that the distance lacked only 9 ft. of being 
500 miles. 

The elevations varied from sea level, in Death Valley 
to 8,000 above. The maximum grade of this route is 
2 ft. per hundgeed ; maximum curve, 6°. The work atthe 
westera end of this route is comparatively light. while 
that on the eastern end is more difficult. baving consid 
erable rock work and a few high bridges. Two otrer 
routes, were surveyed to obtain if posssible a shorter 
lireand easier grades. If thi< road should be built 
there willbe a big boom in the many swall mining 
camps. kr. E. L 


San Francisco, Clear Lake & Humbotdt,— The San 
Franciseo Call says: “President W. H.H. Hart has 
gone to Chicago. Future proceedings on the Lake 
County railroad are depending on the result of his 
trip. If he is suecceseful in arranging thines with 
General MeNulta, the road wiil be built. If MeNulta 
does not care to raise the immense sums of money ne 
ecessary to complete the undert»king, it will doubtless 
followin the wake of the several other Lake County 
railroad projects which are now dead and forgotten.” 


Denver & Rio Grande.—General Manager 8. V. 
SmitrH is reported as saying that it is probable that 
some of the lines which have been surveyed to new 


mining camps will be constructed without much delay. 
The most important lines are the Rico extension from 
Dallas and the extension from Sapinero to Lake City 
which has already been partially graded. 


New Projects and Surveys. 


frizona & Southeastern.—H. P. Seupey, of Kaneas 
City bas the contract for the construction of this road. 
which is to be built by the Copper Queen Mining Co. 
from Bisbee to Fairbank, Ariz., about 35 miles. 

Yreka Branch,—The second preliminary survey of 
this brunch line from the California & Oregon division 
ofthe Southern Pacific is in progress. The distance is 
about 7 miles. 

Columbia & Puyet Sound,—A branch is projected 
from the main line of this Washington Territory road 
to Kirk’s Iron Works. 

Seattle, Lake Shore & Eastern.— Grading has begun 
on the branch to the Raging River coal mines. 

Chicago, Rock Island & Pacific.—A press dispatch 
from Pueblo, Col., states that surveys are in progress 
for an extension from Dodge City, Kan., to Pueblo. 
The aceount of the Rock Island’s financial condition, 
published elsewhere in this issue.tends to casta shadow 
of doubt on thia statement. 

Southern Pacific.—The San Joaquin division will be 
opened for traffic on July 1 from Tracy to Newman, 
37 miles. The completion of the Santa Rosa & Car- 
quinez line was celebrated at Santa Rosa by a barbecu 
and ball. 
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SSeS 


Contracting. 


The Cairo Bridge.—The caisson of the second pier 
from the Kentucky side is down within 6 ft. of its resting 
place and work is progressing rapidly. 


The National Ballast and Paving Material Co., of 
Chicago, has been incorporated to make and sell a 
material for ballast and paving produced from burnt 
clay. Capital, $100,000, Incorporators, DELos O. CoLE, 
CHARLES A. SMITH and JOSEPH GERSTLEY. 


Water-Works.—Malone, N, ¥.—The Malone Water- 
Works Co. has awarded the contract for material and con- 
struction to Edgerton Bynner, of New York. There will 
be a receiving basin, 20 X 30 ft.; a reservoir 200 ft. square ; 
1,828 ft. of 6-in, cast-iron pipe, 35,870 ft. of 10-in. and 
7,000 ft. of 12-in. Also the trenching and back filling, all 
necessary specials, gates, valves, etc., required to com- 
plete the work according to the plans and specificatoins 
of D. M. GREENE, C. E, 

Coburg, Ont.—Moffett, Hodgkins & Clarke, of Water- 
town, N. Y., have a contract for a system of water-works 
at Coburg. There will be 6 miles of pipe, 68 Ludlow hy- 
drants, a steel tower, 104 ft. high, and 2 Worthington 
pumps with a daily capacity of 1,500,000 galls. The works 
are to be completed by July 1. 


thoroughly compacted. The top of the foundation shall 
be brought to smooth surface by the addition of fine 
pebbles completely coated with tar, and thoroughly rolled, 
The top dressing shall consist of clean, sharp sand, thor- 
oughly saturated with tar, and applied in a layer of such 
thickness that, after being rolled and compacted, it will 
not be less than an inch in depth. The total depth of 
walk when finished shall not be less than 3 ins. The 
quality of the tar used shall be equal in all respects to 
that made by the Providence Gas Co. The gravel and 
sand shall be thoroughly dry before coating and satura- 
ting the same with tar. They have a rise of 3¢-in. per foot 
from the inside of the curb to the street line. 

Railroad and Bridge.—Jones & Stanstill, of Knoxville, 
Tenn., have the contract for two miles of railroad, in- 
cluding a tunnel, for the Powell’s Valley R.R. They have 
also the contract for the masonry of the Clinch River 
bridge. 

Street Railway.—At Denver, Col,, the Berkeley Park 
Rapid Transit Co, has let the contract for grading to 
Alexander De Lappe, and for 150,000 ft. of cross ties to 
Hallack & Howard. 


The Underground Cable & Conduit Co. is to be or- 
ganized by Robert R. Ze)l, of Baltimore, Md., and others. 
Capital stock, $150,000. 


Sewerage System.—The following proposals were received June 14, by H. J. Rerp, City Engineer, Colorado 


Springs, Col. 
A kron pipe will be used. 
bid was also made by the Bullen Bridge Co. 


See 


| 
| 
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Bidders. 


in. pipe 


03 ft. 
n. pipe 


-in. pipe 
3.904 ft. 
10-in.X6 in. Y’s 


2,083 ft. 


~ 8 in pipe 
8- 
10- 
12 


J. W. Sullivan, Denver, Col. . 
Joseph Williams, Denver. Col. 
- F. Hughes, Ft. Worth, Tex.. 

H. Haney. Little Rock, Ark.. 
oa e & Ratican, Denver, Col.. 
W. C, Bradbury, Col. Spr 
George Stone, C .|. Spr 
J. O'Connor & Co,, Dallas, Tex 
Everson & Liddeii, Lockport, N. 
foward A. Williams 

H. Bennett & Co., Pueblo, Col 
Johny Everson, Akron, O - 0. 
McShane, Clough & Moore, Col. Spr. 0- 
D. Mitchell, Pueblo, Col 5 
F, Nicholson ox. Pueblo, Col: 


oes? 


59 0. 
78 0.98 
670.77 
770.92 
670.75 
600.70 
600.71 
-53'0.70 
-52/0. 
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Railway Contracts,—Lynchburg & Durham.— 
Jesse E. Adams & Co,, of Amherst, Va., have been 
awarded the contract for tracklaying from Lynchburg 
to Rustburg. 

Cape Fear & Yadkin Valley.—W, P. Fortune, of 
Monroe, N.C., has been awarded a contract for grading 
30 miles of the extension from Fayetteville to Wilming- 
ton, 

Georgia Pacific,—Gibson & Copening, of West Point, 
Miss., who have a contract for 9 miles of the Missis- 
sippi extension, have sublet 7 miles to M. Little and 2 
miles to L, L. Crump. 


Cross-Ties.——-Tbhe contract for 120,000 cross-ties for 
the Mississippi extension of the Georgia Pacific road, 
has been awarded to Julian Bros., of Vicksburg, Miss. 


Artesian Well.—At Galveston, Tex., J. W. Byrnes 
has taken a contract to put down another well for the 
Texas Ice & Cold Storage Co. 


Dredging.--The Harbor Board, of Baltimore, Md., 
have received the following proposals: Canton Dredg- 
ing Co., 14% ets. per cu. yd. in channel and harbor, 
194 ete. in Black basin and docks, 15‘ cts. in Spring 
gardens: Samuel P. Wilson, 144s e:s., 20 ets., 16 cts.; T. 
J. Fobes, 14 cts., 15 ets., 19 cts.: Baltimore Dredging Co.. 
15 ets., 19's cts., 16 cis.; C. W. Nelson, Jr., 14.3 cts , 16 ets., 
15.7 ets. 


Court House Plans.—At Denver, Col., the County 
Commissioners have awarded the $300 premium to 
F. E. Eberly, and the $200 premium to R. 8. Roeschlaub. 
The estimated cost of the work, according to the plans, 
is $379,000 and $238,000 respectively, 


Street Work.—The following are the prices of the 
engineer’s estimate for work at Lincoln, Neb.: Sioux 
Falls granite on sand, on broken stone and sand, and 
on concrete, $2.75, $3.17 and $3.35 per sq- yd., complete. 
Colorado sandstone, $2.70, $3.12 and $3.30 on similar 
foundations. Excavation for excess grading, 40 cts. 
Concrete in place, $6.50 per cu. yd.; sunmd, $1.50 per 
cu. yd.; broken stone, $3.25 per cu. yd. Colorado stone 
stub curbing, 60 and a per lin. ft. for 15-in. x 5-in., 
and 15-in. x 4-in. O. N. GARDNER is City Engineer. 


Concrete Sidewalks.—The following is the contract 
description of tar concrete sidewalks at Providence, R. I. 
All material above grade shall be excavated and removed. 
Good sand or gravel shall be used for filling whenever it 
may be required. The foundation shall be composed of 
clear coarse gravel, properly coated with tar, and shall 
pot be Jess than 2 ins. in depth, after being rolled and 


50 


0.98 0.94 0.90 0.70'0.50 36.00 36. 
0.900 -97/0.92 0.97 0.70/0.50 33.09 35. 45.00 
+82 0.93 1.02 1.00/0-7 
71/0-89.1-10 0.10/0-08 42.00 42. 
81 0.82 0.80 0.80'0.50 24.60 26. 
.74 0.89 1-10 0.57/0.34 23. 
-71 0.60'C .49 20. 20. 
-13 0. 32/0. 24 21. 23. 
-85.1.25/0.84 30. 35. 

-97 0.80/0.60 25. 30.00 
0.75) j0- 50 27. 27.00 27.00 
2 0.75/0.60 19. 20.00 
0.99/0.95 25. 27.50 
0.65)0.45 24. 26.00 
0.55|0-40,10.00 (10.00 


The contract was awarded to McShane, Clough & Moore, who will commence work about July 5. 
The city will build the 17 flushers and will furnish the manhole covers. 
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Public Building.—The following proposals for the 
superstructure and completion of the post-office at 
Springfield, O., have been recorded by W. A. FRERET, 
Supervising Architect, Treasury Dept., Washington 
BO. 

McCarthy & Baldwin, Washington, Ludlow Falls 
stone, $87,358; Dayton limestone, $81,599; Bedford (O.) 
stone, $80,599; Berea stone, $77,500; buff sandstone, $80,- 
158; Indiana lime stone, $82,855——G. W. Corbett, Wash- 
ington ; Ohio blue stone, $77,700, according to specifica- 
tions, $78,500.—Robert Thomas, Cincinnati freestone, 
$86,916: Bedford limestone, $89,916.——E. F. Gabel, Chi- 
eago, Ohio bluestone, $84,167; according to specifica- 
tions, $84,967.——Mindhan & Funk, Berea stone, $71,260; 
according to specifications, $72,760.—John Ronzer & 
Co., Dayton limestone, $81,890; Bedford limestone, $80,- 
390; Berea limestone $77,890, buff sandstone, $79,690,—— 
Rice & Bassett, Indiana limestone, $91,422; Ohio blue 
stone, $90,600.—Thomas & Driscoll, $86,500.—Theo- 
dore Brockmann, Fremont, O., Bedford (Ind.) buff 
stone, $66,595; Amherst buff stone, $65,595. 


Electric Railway.—At Manchester, Va., the Man- 
chester Railway & Improvement Co, will build an elec- 
tric railway. 

Dam.—Driscoll & Gochnaer have the contract for the 
construction of the stonedam for the new paper mill at 
Appleton, Wis. The contract price is $25,000. 

Bulkheads.—At Baltimore, Md., the Harbor Board has 
awarded the contract for bulkheadsin the city dock to 
Ross & Sanford, of Jersey City, N. J., the only bidders, 
The bids were class 1, excavation, grading and paving per 
100 ft., $4; class 2, yellow pine piles, driven and cutoff, 
$3.50; class 3, oak piles, $6.50; class 4, for all timber in 
place, per M feet, board measure, $25; class 5, for all iron, 
per pound, 344 cts.; class 6, all masonry, per cubic yard, 
$6; class 7, coping in place, per lineal foot, $2.50, 

New Croton Aqueduct. — At the meeting of the 
Aqueduct Commissioners, on June 14, all the bids for 
deepening and finishing shaft No. 24 were rejected. 
New proposals will be received until July 3. 

The Boston Rotary Pump Works has furnished a 
4-in rotary pump to Mr. Cramm, contractor for the 
Stony Brook sewer at Boston. 

The Mt. Waldo Granite Co., of Frankfort. Me., was 
the lowest bidder for cut granite for the new Congres- 
sional library building at Washington. Their bid was 
$33,919, 

Pumping Engine and Boilers.—The following propo- 
sals fora pumping engine of 2,000,000 gals.daily capacity, 
were opened by the Water Commissioners, Buffalo, N, 


Y., June 23: Holly Manufacturing Co., Lockport, N, y, 
$88,250, $82.750, $62,750 the latter being for a triple expan. 
sion engine. The following proposals for boilers were 
also received and the contract awarded to M. Riter: 


Farrar & Treffts, four cylinder boilers. . . 

Farrar & Treffts, marine boiler.................. 

Lake Erie Boiler Works, four cylinder boilers. 

take Erie Boiler Works. marine boiler. X 
1. Riter, four cylinder boilers 

M. Riter, marine boiler,........-..+..0++ : 


* $5! 95.57 
2.921.206 
5,000.09 
2.600 00 
4,137.00 
1,925.00 


Pumping Engine.—The Aqueduct Board, Newark. 
N.J., has awarded the contract for a pumping engine 
of 5,000,(00 galls. daily capacity, to Henry R. Worthing. 
ton, of NewYork, at $17,970 for a low duty engine. The 
list of bids was given on p. 502, and all were for high 
duty engine3, with the exception of that of H. R. Wor. 
thington. In the list of bidders we omitted the address 
of the National Iron Works and Archibald Young, 
which are at New Brunswick, N. J., and Torento, Can- 
ada, respectively. 


Cable Railway.—At Denver, Col., the Denver Tram. 
way Co. has let the contract for the excavation of the 
cable line, 642 miles of double track, to J. 8, King & Co, 
The Colorado Iron Works will supply 12,000 cast-iron 
yokes, weighing 260 lbs. each. The cable cars wil! be 
built by Weber Bros., of Denver. The road is now 
under construction and three concrete mixers are at 
work mixing the concrete and dumping it into the 
trench. The wirecable will be 1% in. in diameter, and 
will be made by J. A. Roebling Sons’ Co., of Trenton. 
N. J. The Consulting Engineer is H. M. Lang, of Cin- 
cinnati. The machinery will be supplied by R. Weth 
erell, of Chester, Pa. 


Pumping Engine.—At Portland, Ore., the Portland 
Water Co, has let the contract for a steam pump to the 
Holly Mfg. Co,, of Lockport, N. Y., at $7,400. 


Levees,—Col. 8, W. Hoimes has contracts for levee 
work in Madison and East Carroll parishes, in Lou- 
isiana, 


Bridge Masonry.—A. VY. Gude, of Atlanta, Ga., bas 
the contract for masonry and substructure for the 
Yazoo River bridge on the Georgia Pacific R. R. 


Snow Sheds.—A number of contracts have been 
awarded by the Canadian Pacific Ry. Co, for building 
snow sheds on the eastern slope of the Seikirk moun- 
tains. Messrs. MacLean & Whitehead, of Winnipeg, 
have secured the eastern, and the western slope has 
been awarded to D, B. Campbell, of Strathroy, Ont. 


Macadam Roads.—The Committee appointed by the 
town of South Kingstown, R. IL., to build 2 miles of 
macadam road in that town opened the following bids 
onJunesé. J. P. Cotton,of Newport, R. I., $19,108; Isaac 
R. Robinson, of Wakefield, R. I.. $18,427.20: C.W.Blakes- 
lee & Son, of New Haven, Conn., $15,074.40; Wm. C. 
Caswell, of Wakefield, R-. I., $11,000. The contract was 
awarded to W. C. Caswell. The road consists of 3 lay- 
ers of crushed stone; the first 4ins. to be of 1-in. tu 
2's-in. stone, the next 3-ins. to be of 1-in. stone and 
coarse screenings which will not pass through a screen 
of 2 spaces to the inch; the third layer to be of coarse 
and fine screenings. The contractor is to bring the 
road to grade, doing all necessary excavation and fill- 
ing. The work is in two sections of 1 mile each; 15: 
mile being 20 ft. wide and the remainder 16 ft. wide. 
The work is to be completed in 6 months, B. E. Netmr 
of Kingston, R. I., is Town Clerk. 


Proposals Open. 


Dredging.—Hudson river improvements. Bids on the 
work at Bath Shoal, Kellogg Shoal, Fish House Shoal, 
Washington Bar and Van Buren Bar were rejected, and 
the work readvertised. JAMESSHANAHAN, Albany. 


Sewerage.— Village Trustees. Barree, Vt. 

Shore Protection.— Length required 6,000 ft. Avail- 
able funds $53,000. F. A. MAHAN, Capt. Eng, Erie, Pa. 
July 2 

Street Work.—Grading, curbing and macadamizing, 
and paving with brick and granite. WILLIAM STEYH, 
City Eng. Burlington, Ia. July 2. 


Building. — “ Department of Public Comfort” for 
West Park. JAMES Brown, Comptroller, Allegheny, Pa. 
July 2. 

Sewers.— Approximate requirements, Bergen street, 
400 ft. 18-in. salt glazed pipe, 660 ft. 12-in. sewer pipe, 60 
ft, 10-in, sewer pipe, 7 basins, 7 manholes. State Street 
70 ft. 15-in. sewer pipe, 560 ft. 10-in. sewer pipe, 4 man- 
holes, 2 basins, granite heads. Mount Pleasant Ave., 
600 ft. 10-in. pipe, 3 manholes, one flushing tank. JOHN 
HvuNKELE, Street Com., Newark, N.J. July 3. 


Water-Works. — Extensions of present system, the 
supply being taken from Cleveland water-works. Address 
H. M. FARNSWORTH, Room 10,219 Superior St., Cleve- 
land, O., July 3. 

Aqueduct.—Deepening and widening Shaft No. 2+ 
Section A, and constructing a head house. Jas. C. 
Spencer, Pres, Aqueduct Com. 280 Broadway, N, ¥. 
July 3. 
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Bridge.—Iron bridge with stone substructure. P. V. 
ypoVINGER, County Clerk, Junction City, Kan, July 5 

Building-—Public Library. Address HucH O'Brian, 
yayor, Boston. Mass. July 5. 

water-Works,—Two large wells. Percy M. Biaxgg, 
Eng.. Dover, N. H. July 6. 

Water-Works.—A water tower to hold 60,000 galls., 
prick engine house, supply well and 142 miles of water 
pains of 8,6 and 4-im. pipe. C, F. Exxis, Pres. Trus- 
tees. Ligonier, Ind. July 6, 
sewers.—Irop castings for manholes, 15,000 lbs., ce- 
ment 3,500 bbls, Sewer brick, 1,700,000. W. H. PHILLIPs, 
Clerk of Board Pub. Works. West Bay City, Mich. 

ly 7. 

Me ger.—Timber and plank outlet sewer, 450 ft. Brick 
and masonry sewer, 850 ft. Concrete and masonry 
sewer, 7,500 ft, Cast-iron pipe sewer, 100 ft. Vitrified 
stone pipe sewer, 1,497 ft. Witi1aM C. WoRTHEN, Eng., 
s3 Bleecker St..N.Y. Davip C.Curtis,Chairman Water- 
Works Com., Mount Vernon, Westchester Co.,'N. Y 


July 2. 
WATER. 


Belize, British Honduras.—A water company is 
about to be organized to operate under a franchise 
granted by the city. The population is about 6,000. 


Lincoln, Neb.—Some trouble has been experienced 
with the quality of water from the driven wells. Sam- 
ples from each well are being taken and analysed. 


Brunswick, Ga.—At arecent meeting of the Bruns- 
wick Light and Water Co, held in Macon, the following 
board of directors was elected: W. A. JETER, W. FE. Bur- 
pace and H. T. Keenan, of Brunswick; E. C. GRANNIss 
and A. E. BoanpMAN, of Macon. The officers are: W. 
E. BurBAGE President ; A. E. BoarpMan, Treasurer 
and Superindent ; J. B. Hau, Secretary. 


Wheeling, W. Va.—A new natural gas company, 
composed entirely of Philadelphia capitalists, has been 
chartered in this State to supply the manufacturers of 
this city. Application has been made to Council for 
permission to pipe the streets. The company has sev- 
eral thousand acres of gas territory near Amity, Pa. 


Albany, N. Y.—The work at West Albany for the 
city’s new water supply will be completed within the con- 
tract time, President VAN DER VEER, of the Special 
Water Commission, is of the opinion from present indica- 
tions that the prescribed quantity (15,000,000 galls. per day) 
and quality of water at the driven well plant, will be ob- 
tained August 1. Other members of the commission hope 
to begin the test July 1. 


Lamar, Col.—The Oolorado Canal & Reservoir Co. 
bas pushed work rapidly. Its ditch is now complete 
and full from a point east of Lae Animas nearly to the 
State line, and work is still goingon. The city now re- 
ceives its irrigation from this ditch, every block in the 
ity being brought underits moisture. This ditch has 
been of great benefit to the valley of the Arkansas, 
bringing several hundred thousand acres under water 
at this place. It is about 20 ft. wide and 4ft, deep. It 
is two miles south of, and 56 ft, above, the Arkansas 
river. 

Chicago, Ill.—According to local reports ths new 
lake tunnel for the water-works is giving considerable 
trouble to the builders, cwing to the amount of quick- 
sand which has to be dealt with. It not only interferes 
with the work, but by its constant slipping is causing 
a settlement of the surface ofthe ground. This trouble 
is experienced at both of the two tunnels which run 
inland from the shaft at the lake front, the lake tunnel 
itself not having been started. The contractor, Mr. 
ONDERDONK, has now dug four shafts; one at Des- 
plaines, which has been worked east for 800 ft,; one at 
sth Ave,, which has been worked west 150 ft. and east 
450 ft.; one at the lake front, (foot of Peck Court,) which 
has been worked 536 it. west and 506 ft. south, and the 
last is now being dug atthe south end ofthe Lake Front 
park (foot of Hubbard Court). This latter is where the 
tunnel will start for the lake. 


Sault Ste, Marie Mich.—Th» Water Power Co. has 
made a satisfactory agreement with the city. The 
people subseribe $100,009, of which $50,000 is to he cash 
inthe bank July 15, and $59,000 on demand Oct. 11. In 
return they get 2,000 shares of stock at 50 cts. on the 
dollar. The company isto put up in city banks $100,- 
00: ons-half cash and the other good securities, ma- 
turing Oct, 15, all of which is to be expended in building 
the proposed water power canal through the city. 
Work is to begin in 30 days after the first deposit. The 
canal is to be constructed as soon as possible, and the 
city must build and maintain all needed bridges. All 
parties wanting power are to have access thereto at 
reasonable rates up to certain limitations, and free 
mill sites are to be given manufacturers. The power 
thus secured is practically unlimited, and the prospects 
for making the town the seat of extensive manufacto- 
ries are greatly strengthened by the action now taken. 

Brooklyn, N. ¥.—The Brooklyn Electric Light & 
Power Co, made application Aug. 1, 1887, to the Board 
of Aldermen for permission to open a portion of streets 
located in a certain described district of the city, for 


the purpose of placing under the surface of said streets 
& separate, independent conduit, adapted to the carry- 
ing of the wires of a system of incandescent eleetric 
lighting, the conduits to be placed in position and op- 
erated at the expense of the company, Pending con- 
sideration of this application the company makes ap- 
plication for permission to open a portion of Kent Ave. 
from Grand Street to Broadway (which is included in 
the district over which the company desires to operate) 
for the purpose of demonstrating the feasibility of the 
methods described, which method has been approved 
by the Board of Commissieners of Electrical Subway of 
the City of Brooklyn by a resolution passed at a meet- 
ing of said Board held July 12, 1887. In case of failure 
to prove that electric light wires can be laid and suc- 
cessfully operated under ground by the method de- 
scribed, the company will agree to take up its conduit 
and place the portion of the street occupied in as good 
condition as before using the same, and will furnish as- 
surances of its ability to carry out all of its agreements, 
and to the City of Brooklyn satisfactory security 
against all damages, should any be incurred. The 
names of the gentlemen composisg the Board of Trus- 
tees are ANDREw B. BarrD, President ; FRANKLYN CoLt, 
Geo. R1icaRD CoNNER, BERNARD PETERS, JOHN T. Run- 
CLE, RicHarp G. PHeips, Lewis R. StTEGMAN, NoaH L. 
CocHeEv, all of Brooklyn, and Tomas Buack, of 
New York, representing the Looms Electric Manu- 
facturing Company of Boston, Mass. 

San Francisco, Cal.—The Spring Valley Water Co. has 
made an appeal to the public to be careful in the use of 
water for domestic purposes, as the supply will not admit 
of careless use or waste, There is an ample supply for 
legitimate use, but if much waste takes place the supply 
is likely to run short before the new works are completed. 
The company, therefore, requests citizens not to use hose 
for washing steps or sidewalks or sprinkling streets. 


The Jenney Electric System.—An important decision 
has been filed in the Federal court at Indianapolis, Ind., 
in the case of CHARLES F. Brush, of Cleveland, against 
JouHn Owen, and others, in which an infringement of 
patent was alleged by complainants, testing the validity 
of what is known as the Jenney system. The opinion, by 
Judge Gresham, is as follows: 


1. The invention shown in the patent sued on was de- 
clared in patents 212,183 and 218,208, but in 212,183 the ex- 
aminer held that BrusH’s claims were too broad. That 
decision was acquiesced in, and the invention which was 
there described, claimed, and rejected is now claimed in 
the patent sued on, The rejected invention was dedicated 
to the public by acquiescence in the ruling of the exam- 
iner, and cannot be claimed in a subsequent patent 
against others who meantime entered the field and used 
the rejected invention, 

2. The patent in suit is limited to solenoids, and it does 
not include the common or electro-magnet, and thus con- 
strued the patent sued on is not infringed by the de- 
fendants. 


These briefly are the reasons for dismissing the bil) for 
want of equity. The decision is regarded as unusually im- 
portant, and the case is expected to go to the Supreme 
Court of the United States, 


Water-Works.—Maine,—Ellsworth. A lively mass 
meeting was held and a resolution to instruct the 
Mayor and Aldermen to make a contract with some 
company for asystem of water-works was defeated.— 
Saco. The water-works company hereare about to add 
70 bydrants to the system.—Houlton. The Houlton 
Land Company are expecting to build water-works 
here.—Caribou. The Caribou Water Power Company 
has been formed with a capital stock of $60,000, for the 
purpose of establishing a first class water-works sys- 
tem, with a capacity of 1,000,000 galls. per day. The 
reservoir is to be 180 [t. above the village. The company 
offer to supply 25 hydrants for fire protection for $2,000 
F. H. Cuerecve, Bangor, is President,and Hon. HEr- 
BERT M. HeaTH. Augusta, is Treasurer. 

Massachusetts,—Chicopee. Contractor Lyncn has 
commenced laying the Front Strect water main.—Mil- 
ford, The Selectmen have made a contract for a water- 
works system for fire and other uses, to be completed 
by December 1. 

Rhode Istand,—Woonsocket. Commissioner ELuis 
has pointed out the pressing need of an additional 
storage tank to cost about $10000, as a safeguard 
against fire. 

New York,—Sandy Hill. Active steps are being taken 
to torm acompany for the purpose of equipping this 
town with water-works. The capital stock of the com- 
pany will be $60,000, An application for the privilege of 
taking water from certain streams and wells bas al- 
ready been granted,——Buffalo. An addition is to be 
made to the boiler house at the pumping station. anda 
retaining wall and chimney built.——Sing Sing. Thea 
Water Commission, after about a year of negotiating 
with New York, ineffectually, to tap the old aqueduct, 
which runs through the village, have now decided to 
take their supp!y from Indian Brook and advertise for 
proposals to lay the pipes. 

Pennsylvania.—Pittsburg. Four wells on the beach 
below the town have just been completed and from 
these the summer supply of water will be taken. The 
wells are 40 ft. deep. The water is cool and pleasant 
and chemically pure. The pumping plant for forcing 


the water to the reservoir, a mile and a half away, has 
a daily capacity of 5,000 barrels. The cost of this ad- 
dition to the water-works has been about $3,000, 

Ohio,.—Cambridge. It was decided by a majority o 
595 to have water-works here, and the town will be 
bonded for that purpose. 

Illinois —South Evanston. The new water-works 
were opened June 16. Peoria. The water-works 
company have commenced laying the mains. 

Alabama,—Jacksonville. The Jacksonville Mining 
& Manufacturing Co. wiil enlarge the water-works. 
Oxford. Water-vorks are contemplated, but as yet 
nothing definite has been done.—Tuscumbia. The 
city council contemplate securing authority, at the 
next session of the Legislature, to issue bonds to bu'ld 
water-works. 

Arkansas,—Pine Bluff. The water-works will be 
completed by a new company composed of Mr. THoyp- 
son, of St. Louis, Mo., and others. 

Missouri,—Washington, A special election held to 
decide whether the town should bave water-works, 
resulted in an overwhelming majority in favor of them. 

Minnesota,—Maukato. Plans for a $2,500 pu mp house 
for the water-works have been adopted. 

Colorado,—Pueblo, Work on the Teller diteb will be 
soon begun. It will be 30 miles long, and will irrigate 
200,000 acres of land. 

California,—Alameda. The lack of water is at an 
end, an abundant supply coming from the fifteen new 
wells at Fitchburg.—Redding. A scheme is beirg 
pushed to form an irrigation district under the Wright 
bill, the water to be taken from the Sacramento river. 

Montana,—Miles City. A system of water-works will 
be constructed here. 

Electric Lighting.—_Rome, N. ¥.—The Common 
Council opened two proposale for electric lighting on 
June 25. The Mohawk Va'ley Co. bid 34% cts. per light 
per pightfor 5 years. The Rome Gas Light Co. bid 
36 cts. and 33 cts. per light per night for 3 and 5 years 
respectively. A contract will be made with the latter 
company. 

Lexington, Mo.—E. W. ABENDROTH, President of 
the Lexington Water Company, has applied for a fran- 
chise to erect and operate a system of electric lighting 
in connection with the water-works. He will shortly 
be in the market for the purchase of a smull aré plant. 


The Electric Light in Brooklyn, N. Y.—The daily 
press is raising a stir over the high price paid for the 
electric light. There are1,007 lamps, for each of which 
the city pays $182.50 per annum, or $183,777.50; while it 
is calculated that $67.50 per annum would give a profit 
of 30 percent. The Eayle states that at Toledo, O., the 
price is $36; at Lewiston, Me,. $46;.and at London, Ont., 
$92. The trouble seems to be that the politicians are 
financially interested and prospective competing com- 
panies are not allowed a chance. 

Albany, Ga.—A vote will be taken shortly on the 
proposition to issue bonds for $55.000 for a system 
of water-works, and $10,000 for an electric light plant. 








Sewers.— Northampton, Mass.— The sewer question 
is again being agitated. The matter has been discussed 
and delayed several times since 51880, and in 1882 a com- 
mittee investigated the matter; a majority report was 
made in favor of the “separate” system, and a minority 
report in favor of the “* combined " system. 

Ware, Mass.—It is proposed to issue bonds to raise 
money for establishing a sewerage system. 

New Rochelle, N. J.—A new Board of Sewer Trustees 
has been elected and the Board will begin work at once 
on the preparations for establishing a sewerage system at 
a cost of $300,000. Construction will commence in the 
fall. 

Reading, Pa.—The Committee on Sewers has agreed 
to have a plan for a comprehensive sewerage system for 
the entire city prepared by a sanitary engineer. It is 
estimated that the complete system will cost from $280,000 
to $500,000. 

Asheville, N, C.—The city voted July 10 on the proposi- 
tion to issue $100,000 for a system of sewers. 

Bessemer, Ala,—The Bessemer Land & Improvement 
Co. will extend its sewerage system. Pipe has been 
purchased. 

Fresno, Cal.—A report on the proposed system of 
sewerage has been made by Engineer Kina. 

San Luis Obispo, Cal.—A “ separate" system of sew- 
erage is to be put in by Col.Gro. E. Wartna, Sanitary 
Engineer. 

Los Angeles, Cal.—The Board of Trustees has pre- 
pared an ordinance providing for the issue of $1,000,000 in 
bonds for a sewerage system. 

Olean, N, Y.—The Board of Trustees has decided to 
build a trunk sewer from the old canal basin to the river; 
also an iron bridge on Union 8t., and several more elec- 
tric lights will also be placed in various parts of the town. 

Fort Collins, Col.—The City Council has instructed 
the Committee on Public Grounds to proceed at once to 
the construction of a drain up Mountain Ave., through the 
center of the city, to carry away the surface water in the 
west part of town. Chairman Arthur, of the committee, 
will probably superintend the work. 
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Natural Gas at Sea Isle City, N.J.—The West Jersey 
lt. R. Co. struck a flow of natura! gas recently when 
drilling an artesian well. 


The Electric Light & Motor Mfg. Co. has been in- 
corporated at Chico, Cal., by Jas. ANrHony, A. McFay- 
DEN, W. H. ScHooLER and B. F. CLarke. Capital stock, 
$100,000, 


The Austin Bluff Land & Water Co., of El Paso Co. 
Col., has been incorporated at Colorado Springs, Col., 
by Frepertck L. Martin, ALVIN A. McGovNey, 
MATTHEW KeEnNeEby, T. G. WaTEsMAN, Hakry 8. Woop- 
RUFF and WM. Ot1s. Capital stock, $250,000. Ths com- 
pany will lay out a town site near the e:ty and con 
struct and maintain ditches, reservoirs, lakes, ete. 


The Delaware Water Co., has been organized by 
Philadelphia and Pittsburg capitalists; the 
being to supply the towns of Greensburg, Jeanet, Irwin, 
Penn and Grapeville with water for domestic and 
manufacturing purposes. The water supply will be 
obtained from a number of small streams in Chestnut 
Ridge & miles eust of Greensburg. Sub-lines will be 
laid from each of these streams to two larger mains. 
The eontract for laying the pipe to Greensburg has 
already been awarded to Stark Bros., of that place. 
The estimated cost of the entire plant is $-00,000. The 
large glass factories at Grapeville and all the water 
stations of the Pennsylvania Railroad will be supplied 
by this company. 


object 


El Paso, Tex.—E! Paso’s present excitement is the 
water-works question. A company has constructed two 
reservoirs on a high mesa overlooking the city, into 
which the water 1s lifted by a steam pump from the Rio 
Grande and then distributed from the reservoirs 
through the city. The citizens have always complained 
about the quality of the water furnished. It is neverclear 
aud very often too muddy foruse. Thecompanvowning 
the water-works bas so far failed to furnish settling 
reservoirs, and great indignation exists among the 
water consumers in regard to the matter. For weeks 
past the sessions of the City Council have been devoted 
to debates as to how the ciiy could compel the company 
to furnish better water, and the matter has been aggra- 
vated by the company having been detected a few days 
agoin pumping from the Acequia, which furnishes E] 
Paso with irrigating facilities, instead of from the river 
itself. This seemed to account tor the numerous com- 
plaints recently made by the citizens that the Acequia 
did not furnish water enough for irrigation, The 
water-works pump had taken nearly all of it out before 
it could reach the city. The Superintendent of the 
Water- Works, Mr. Watts, has been arrested and fined 
in the Mayor's Court, and the City Council thinks of 
instructing the City Attorney to enter suit egainst the 
company forthe payment of regular rates such as are 
paid by the citizens for Acequia water, which at the 
rate of 50 cts. for 1,000 galls. woald amount for two 
years to over $35,000, Ata meeting of the City Council 
it will be decided what steps shall be taken in the 
matter. The Southern Pacific Railroad Co. has hereto- 
fore taken all the water needed in El Paso from the 
water company, about 100,000 galls. per day; but it has 
built and is commencing now to use its own water- 
works, situated near Fort Bliss where two reservoirs, 
holding 100,000 galls., lead the water through a 4-in. 
p pe direct into the Southern Pacific depot. The fall is 
95 ft.and gives a good fire pressure.-St. Louis, Mo., 
Globe Democrat. 


Red Bluff, Cal.—A proposition has been made for the 
city to subscribe $250,000 for bringing water from the 
Sacramento river for manufacturing purposes. 


Newport, R. I.—The City Council has voted to renew 
its contracts for street lighting with the present contrac- 
tors ata uniform reduction of 10 per cent. from present 
The contracts include electric, gas and naphtha 
lamps, and the new contracts, which are satisfactory to 
the contractors, will save the city several thousand 
dollars, The contractors are the Thomson-lHouston 
Electric Light Co., the Globe Light Co., of Boston, and the 
Newport Gas Light Co. 


prices. 


Sewage Disposal..-At Manchester, Birmingham, and 
other towns in England, where “dry” 
extensive works are constructed for completely drying 
the night soil. The “concentrator” is thus described by 
Mr. WILEY, superintendent of the Manchester works, in 
a paper read before the Manchester Scientific & Mechan- 
“The apparatus jacketed 
evlinder fixed horizontally, with a hollow spindle running 
through its center, to which are affixed a number of 
hollow arms, both spindle and arms being heated with 
steam. Whenthe spindle is put into motion, the heated 
arms come in contact with the material with which the 
machine has been filled and dash it against the heated sur- 
face of the cylinder. This disintegrates the material and 
deprives it of its moisture by evaporation, while a fan 
connected with the machine draws out the vapor as 
rapidly as it is generated.””. This machine will in 24 hours 
concentrate about 40 tons of material, as it is received, 
into about 15 tons of dry fertilizer, which is in great 
demand by the farmers and is sold as fast as it is made, 


closets are used 


ical Society: consists of a 


ENGINEERING NEWS 


Annual Reports. 


Turner’s Falls, Mass.—The Board of Water Commis- 
sioners have presented their second annual report,being for 
the year ending May 2,188. The works were designed by 
and built under the supervision ot Percy M. BLAKE,C. E. 
of Hyde Park, Mass., whose report dated April 23, accompa 
nies that of the Commissioners. The high water level of the 
reservoir is 452 ft, above sea level. Water is taken from 
Lake Pleasant, at a point about 170 ft. from the shore and 
at a depth of about 20 ft. through a 14-in. suction pipe 
protected at the outer end by a crib. The water is 
pumped to an earth reservoir, with a capacity of 1,270,000 
galls,; it is 110 ft. diameter at the bottom, 14 ft. at the 
top; IS ft. deep with 13 ft. of water; the slopes are 14: 1 
and the bottom is covered with a 6-in. concrete floor, 
while the inner slopes are paved with granite blocks, 
There is acompound, condensing duplex pumping engine, 
furnished by the Deane Steam Pump Co., of Holyoke, 
Mass.; diameter of high and low pressure cylinders, 12 
and 22 ins.; diameter of water plunger 11 ins.; stroke, 
18 ins.; daily capacity, 1,200,000 galls. There is also a steel 
tubular boiler 16 ft. long, 54 ins. diameter. At a capacity 
test nine streams, l-in. to 15¢-in., were thrown to a height 
of 9) to 115 ft. and six more streams could have been 
thrown, The reservoir contains, when full, a supply 
sufficient to maintain 6 streams for 14 hours. There are 
9.71 miles of 4 to 14-in. pipe. The Water Commissioners 
are J. F. BARTLETT, M. A. WARD, and WILLARD E, 
EVERETT. 

Easthampton, Mass.—The Water Committee gives in 
its annual report some information obtained by E. C, 
DAVIs with regard to the amount of water which could 
be utilized fer domestic purposes by collecting the dif- 
ferent springs issuing from the side of Mount Tom at the 
level of the table land directly under the steepest part of 
the mountain, and above the highway leading towards 
Holyoke. Thistable land is about 345 ft. above the level 
ofthe springs forming the sources of Rum and Brandy 
brooks. The average flow of these brooks from August 
to November was 82 galls. per min., while all that could 
be readily gathered on the table land was 114% galls., 
which amount was not considered sufficient, in view of 
the expense of a reservoir and connections, to warrant 
the town in adopting that plan fora water supply. 

rma 


RECORD OF NEW WATER-WORKS 
CONSTRUCTION. 


(Specially Communicated.) 


(CONTINUED FROM PAGE 526). 

Washington, Pa.—The works were commenced in 
June, 1887, aud are now nearly completed ; they are 
to be in operation by Aug. 1. They were designed 
by R. H. WILsoN, and JAMES McCULLOUGH, Jr., is 
Consulting Engineer. The contractors are: for 
pumping machinery, Deane Steam Pump Co., of 
Holyoke, Mass.; for pipe and specials, Warren 
Foundry & Machine Co., of New York, and the 
Scottdale Foundry, Scottdale, Pa.; for valves and 
hydrants, Holyoke Hydrant Co.; for reservoir, Coon 
& Co., of Washington, Pa. The supply is taken 
from Chartiers creek and pumped to reservoir di- 
rect from the filtering wells by a duplex pumping 
engine of 3,000,000 galls. daily capacity. There is a 
gathering reservoir of 13,000,000 galls. capacity, and 
a distributing reservoir of 3,000,000 galls. capacity. 
There are 26 miles of pipe and 40 hydrants. Ordi- 
nary pressure, 80 lbs.; fire pressure, 90 Ibs. Cost of 
works, $325,000; debt, $75,000 ; rate of interest, 6 per 
cent. Annual revenue from city, $2,000. The fran- 
chise is perpetual and the hydrant rental is $50 each 
per year. The works are owned by the Citizens’ 
Water Co., which is controlled by the Kittaning 
Consolidated Water Co. President, SAMUEL 
HAZLETT ; Secretary, GEO. H. Fox ; Treasurer, WM. 
POLLOCK ; Superintendent, G. H. Fox. The capital 
stock, is $250,000, and mortgage bonds for 875,000. 
The present population is 13,000. 


Ocala, Fla.—The works were commenced Dec. 1, 
1887, and are to be completed by July 1, 1888; they 
are about completed. The contract for construction 
was awarded to the Jeter& Boardman Water & Gas 
Association, of Macon, Ga.; the pumping machinery 
was furnished by H. R. Worthington, of New 
York; the pipe, specials, valves, hydrants apd 
tank by R. D. Wood & Co., of Philadelphia, Pa. 
The supply is drawn from an artesian weil and 
pumped toa ank 25 ft. by 30 ft. ona brick tower 
40 ft. high, by a duplex high pressure pump of 800, 
000 galls. daily capacity. There are 5%; miles of 
pipe, 60 hydrants and 94 taps. The mains are of 
cast-iron and services of galvanized iron. Ordinary 
pressure, 60 Ibs. Cost of works, $73,000; debt, 


- issuing bonds. 


JUNE 30, 


1888 


$35,000; rate of interest, 6 per cent. A; 
nue from city, $3,000. The franchise is fo; 25 years 
and the hydrant rental $50 per annum. Tho work 
are owned by the Ocala Water Co.; Presidey Dd 
SCHOFIELD ; Secretary, R. L. ANDERSON - l'reasurer 
A. E. BROADMAN. Capital stock 350,009 z 
$35,000. Present population, 4,000. 


nual reye 


bonds 
(TO BE CONTINUED). 
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Special Reports of Water-Works 
Construction, 


THE ENGINEERING NEWS MANUAL OF AyeEpy x 
WATER-WORKS is bow being compiled, arr w ni 
indispensable to every manufacturer, eny eee ona 
contractor in any way interested in Water-Wor,. 
construction and maintenance, and will be of wea 
value to Water Works superintendents snd pric, 
tors of new works. 

Superintendents of water-works and water ¢, n 
panies will wish to see correct and complete dat, 
concerning their Works in our MANUAL, and to es, 
sure this they should send in reports af oic¢ ype 
the blanks which we have already sent to every 
Water-Works office in the United States and Canad, 
Many have delayed their report, and if the blanks 
we intended for them have been lost in the majj 
or mislaid, we will send more upon request, 

We must have a report from every public water 
supply system in North America, so those who reply 
to our inquiries at once will save a second inquiry 
We also wish to know of every new Water-Works 
plant in process of construction, and of every new 
project in this line. We will send to any one desir. 
ing them, blanks upon which reports can be made. 

Further details of the MANUAL will be advertised 
later. We abstract from our special reports for the 
MANUAL the following items of current interest : 


SPRINGFIELD, Mass., June 25, 188s. 

EDITOR ENGINEERING News :—The constructi 

Barre, Vt., water-works was begun by us to-day. There 

will be 11 miles of pipe, 17,000 ft. of Which will be a 16-in 
main. The works are on the graviiy system. 

GOOLHUE & Breve, 

We also learn from the President of the Barre Water 

Co., J. HENRY JACKSON, that the source of supply is the 

Stevers Branch of the Winoski river, that the works 

will be finished in the fall at a cost of about $50,0m 

Epw. W. BisBEE is Secretary. and Wm. Goopuve 
Treasurer of the company. Population, 5,000. 


n of the 


Benson, Minn., June 23, 1888 

EpitoR ENGINEERING NEws:—We are drilling for an 
artesian well and expect to get a flow at about 1,000 ft. 
R. P. Jounsoy, 


BROOKLYN, O., June 23. 1888 
EpIToR ENGINEERING News:—The village proposes 
to let contracts for water-works on or before July 3. A 
supply is alreauy taken from the Cleveland water- 
works, but this will be extended, making the total cost 
of tne works $12,000, which will be paid by village binds. 
The works will be finished Aug. 1. Population, 3500 
H. M. FaRnsworktTHu. 219 Superior St., Cleveland, 0. 


LIGONIER, Ind., June 23, 1888, 
Ep1ToR ENGINEERING NEws:—The village proposes to 
build water-works. taking its supply from a well and 
pumping it toatauk. The works will cost about $15.00 
and money for their construction willl be raised by 
C, E. Exis is President of the Water- 
Works Trustees and W. E. HinsDa.e is_ Designing 
Engineer. Contracts will bo let in July. Population 
2,500, J. H. HorrMay. 


SPARTANBURG, S. C., June 25, 1888. 
EDITOR ENGINEERING NEws:—We want water-works 
very much and have made two contra:ts for the same 
but for some unknown cause the contracts have nut 
been carried out. Ithink a good contract could now be 
made. J. M. ELForD. 


PINEVILLE, Ky., June 22, 1888. 

EDITOR ENGINEERING News:—The projected water- 
works, for which surveys are now being made, will be 
built at onee. The supply will be obtained from moun- 
tain springs collected in a reservoir several hundred 
feet above the village. and conveyed thence by gravity. 
If necessary, a supplementary force can be had from 
the river, by pumping. The gravity system will cost 
$25,000, and will be built by a private company of which 
F.A.HuULL, Danbury. Conn., is President. Population 


500, 
J.8S. Ruy, Prest, Pineville Mt. Iron and Coa! (0. 


Union Grove, Wis., June 22, 1888. 
EpItoR ENGINEERING News :—The Union Grove Stock 
Co., bupe to put in a system of water works at 4 cost 
of87,000, Water to be pumped to a tank from an artesian 
well alreadv in use. JNo. Rocue, is President, and A. P. 
CoLBy, Secretary of the Company, 


©. H. THompsoy. 


ELLENSBURGH, Wash. Ter., June 18, 18%. 


EDITOR ENGINEERING News ;: A gravity system of wa- 
ter-works is now being built by the Ellensburg Water 
Co ,the supply being taken from Wilson creek in the 
Cascade mountains, and conveyed toa reservoir. The 
works were begun May 1 and will be partially cor- 
pleted July 1. The cost will be $20,000. B. E. Craicis 
President of the company, and W. P. Mason, Engineer. 
All pipe is to be furnished by the Puget Sound Pipe ©. 
Our population is 2,000, : 

8. W. Basnes. Secy. Board of Trade. 


REDDING, Cal., June 15, 1888. 
EpITtoR ENGINEERING News :—The Redding Water Co. 
has pumped its supply by steam during the past year. 
forcing the water jo @ reservoir at an elevation of 
ft. The company {8 now patting in a water- wheel sup- 
ported on pontoons. 8S. P. Fit~Maw can give further 
information. Our population jis about 2,000. 
B, F, Ropeets 
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. GEO. WESTINGHOUSE, JR.. P: APH T. ROWAND, Secretary. 1) Room dog, St : 
CONTESTS €JACKSON View Presiient HENRY SNYDER, sy lay | enemalapelacarai ag 2 
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necting News of the Week:- 1, 360 Bids or proposals for furnishing and de- 


oe and Sliustrated Arioies 


, Electric Welding. - 352 }and their appurtenances from 135th Street 
ne process Of a jand Convent Avenue, to the proposed Gat 
pantl Valco of Piro yt FAD sheila : | House in the Central Park Reservoir, and 
patructing servoir an am a | doing all otber work in conne etion there 
ae GR. cone ee eweee Or eeedeecereser cece 354 OF PITTSBURCH, PENNA., with necessary to complete Section 16o0f the 
‘ Tables ss sa bewed se codec eee co cewe es 356 | fe w Aqueduct, as ealled for in ‘the approved 
pee caie Pambtin Plant 987 SOLE MANUFACTURERS OF a of contract and Speeitic ations om file 
D e¢ » Pumping PIAMt..-.- «---+--- By . Ce « } yuer ormmmissioner 
me Bournemouth Direet Railway..... 357 will be received at this office until Wee ne 
apenas ino ol cecal AILWAY NTERLOCKING WITCHING AND IGNALI G || day. the oth duy cf May, ass, at 

The Now Westing oi ’ | P. M:: at which place and hour they wi 
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pound Engine.- . 

Electrical Subways ot New York oe 
tinued). ee eee ee eeeeeeeeeeee 
steam Consumption of Simple and Com- 
pound Non-Condensing Engines...... 
standard Wooden Trestles. C. B. & N. 
RB. (Contimmed) 202+ -ceerceccccccccecees 
CorresPONDONOO«..--.-. cece eeccereecceeees 


Makers of Aneroids, Origin of a Weir 
Formula. Laying Out Irrigating Canals. 
Editorials and Ed. Motes ............ 362, 
The Charter for the North River Bridge. 
British Criticism of American Bridges. 
The Leavenworth & Denver Railroad 
Scheme. The Inventor of the Electro- 
Magnet, The International Standard, 
Programme of the Nashville Meeting 
f the American Society of Mechanical 
Engineers. 2 
The Galesburg Water Bond Care........ 
The Plans of the Lackawanna Managers 
The Past and Future of New York, II.... 
From Paris to Marseilles............. Oct. 


PerSONnalG:- +--+ -tee eee eeee wee eeewcnwecenecee 


Society Proceedings. .................:! 7 
American Society of Civil Engineers, Mis. 
wuri Association of Surveyors and Civil 
Engineers, American Society of Mechani- 
cal Engineers, Liverpool Engineering So- 
ciety, 


Railroad News.,...........00.-.00. 368, 369, 
Contracting News .....................369, 
Water and Municipal News .........371. 


NOTICE.--We will pay Twenty Five 
Cents cash each. for unsoiled and unmutil- 
ated copies of ENGINEERING News of January 
ith, and Twelve Cents each for copies of 


Jtnuary 14th, both of this yeu:. 
once to this offlee. 
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PENNSYLVANIA STEEL COMPANY'S 


Advertisement on page 6, 


Should be seen by all persons 


engaged or interested in 


_ RAILROAD MAT ERS. 


WM. BARCLAY PARSONS, 
Mem. Am. Soe. C. E. 
Consulting Engineer, 

% BROADWAY, - NEW YOR 
Railways, structures, ‘construction, reports. 








FREDERICK H. SMITH, 
V.P and Successor 


Balto. Bridge Co. | Edge Moor Iron 


Civil and Consulting Engineer 


BRIDGE ‘BUILDER 


| 227E.Cerman St. - ~« Baltimore ma | 


~ Report of the A QF EEES UCT Commissioners. 


Ria’ EEar VOLUME. CONTAINING AUTHORITATIVE TABLES BY THE CHIEF ENGINEER, 8. S. CHURCH. 


INT actual count from eadings nge 1 exclusively have been ¢ompleted.exce pt 
Som ber of? = (we Caste ccccescce or ed ores ee haagee “2 | the Al beotios unde m where ge rie ow iss. driven by Ingersoll Drills and Air UO yn = 
Number of Drillg of all other kinds used... en em i suseee 108 | pressors, Send. for Description of Aqueduct, with Engineers’ Tables of Progress and Cs a 
Pa (by actual figures from 1 abies.) logue. tfree, We have procurei a limited number of the sports oe tag Aqvedu: 
Average Weekly y progress in best 10 headings that used Ingersoll Drills exclusively (omitt- Commissioners,” and will send them by express on receipt of $5, a as . ee 
' A CEE OE CEE EEEEEHE RHREHEEEHETEEEEHEHEETEE EHH i ROCK DRILL ey 
te . rnin whos hn ria on oil INGERSOI 10 Park Place, New York City 
DIFFERENCE OF 20 PER CENT. IN FAVOR OF INGERSOLL DRILLS. 
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|| THE UNION SwitcH & SIGNAL COMPANY, 


. isioners. and the award of the contract for 
359 APPLIANCES. | doing said work anal furnishing said ma- 
4 | terial, will be made by said Commisrioners 


360 


Consulting Engineer 








NEWS 





AND 


Entered at the Post Office, New York City, as Second-Class Matter. $5.00 PEK YEAR, 


















livering and laying 48-in. cast-iron pipes 





| publicly opened by the Aqueduct Commis- 


| a8 SOOn thereafter as practicable 

Blank forms of said approved contract and 
| the specifications thereo/, and bi ds or pro 
posals and proper envelopes for their en 
and niso the 


INTERLOCKING SICNALS 


!1 JUNCTIONS, GRADE CROSSINGS AND TERMINALS. 
MECHANICAL & AUTOMATIC BLOCK SIGNALS, 


| closure, and torms cf bonds: 
plans for said work. and all other informa 

| tion can be obtained at the above office of 
| the Aqueduct Commissioners on app.ication 


By order of the A yueduct Commissioners. 


| to the Secretary. 
363 z 2 JAMES ©. SPENCER, 
. . 2 President. 
Frogs, Crossings, Switches & Switch Stands. |) sous. ©. saxeuas, : 
Secretary. 17 
| 
Catalogues, Plans ona Estimates furnished upon application, and all || 
= : intormation cheerfully given. i" 
| Omtice of the Board of Serer Commissioners. 
'p Is for Se; R. 1. April 2 }, LARA, 
cial aan | Proposals for Sewer Pipe 
E, PENNA., U.S. A. Bb sg een, ee 
= y Oe alee H I ; Buildi Chi Ul | Sealed proposels will be received at tl 
364 Western Agent: H. H. Me . Home ins. Bullding, Chicago, Lil. | above office until 2 o’clock, Pp. M., Tuesday 
366 ithe Sth day of May. A. D., ias8, for furnish- 


| ing ahout five thousand (5,000) feet of sewer 


367 | pipe, from six (6) to eighteen (18) inches in 

368 diameter, ineluding the necessary spevials 

: | To be delivered F. O. B. cars at Pawtucket, 
| subject to the regular city inspeetion. D 
livery to bein ear load lots. 
The Board reserves the right to reject any 
or all proposals. 

370 ST. LOUIS. A. R. SWEET, 

= 117 2t Engineer 

30 BLACKMER & POST, | 

Oin 


Original and only Manufacturers of 


Double Strength Culvert Pipe, 


| Wantec 1.—Position as Assist 


ant Engineerand Draugbtsman in some 
good bridge company. Good mathematician, 


with IMPROVED SOCKETS and in SECTIONS TWO AND ONE HALY FEET LONG, .| least squares, continuous girders, iron de- 
- | tuila, grapbi *, ete., ete.; some experienc 
Re p il RO f D Address.L., Box 1086, Deflance, Ohw. 14-15 
i at 


WRITE FOR PAMPHLET, “SOMETHING ABOUT CULVERT PIPE,” | ° 
BLACKMER & POST, ae Engine 













ST. LOUIS. Exhibited at the late American Inst. Fair, New York 


A four horse-power engine in connection 
with storage battery, running 84 incandesent 
| electric lig’ ite (and without battery, 32 lights) 





| giving a perfect light. with ail the steadiness 
that can be obtained from the high speed 
| steam engines in common use for electric 
lighting, and permitiiog any number of 


¥F.D. PRAESCO w&w co., 


ITALIAN EMPLOYM ENT BUREAU, | lights to be shut off or turned on without af- 


131 MULBERRY ©°T., WEWw YORK. fecting the remaining lights in the slight- 
Railroad Companies, Contractors, Builders, Farmers, Mill Owners, ete., furnished with st Saree of beauty, perfection and power, 
Ne eae in ali cases |} adapted to lighting, pumping and all pur- 


| poses where a safe and cheap power is re 
promptly attended to. quired. Manufactured and guaranteed by 


OTIS BROS. & CO, 
Elevators and Hoisting’ Machinery, 
38 Park Row, New York. 


Best city reference given. Orders solicited and | 
By special agreement we guarantee against strikes. 


* To All Employers of Iabor. 
THE ITALIAN SOCIETY OF EMICRATION, (Limited. | 


242 S8TATH ST.,. NEW YOREK. 


Is established for the purpose of aiding and protecting emigrants from al' undue pres- 
sure and extortion of illegitimate speculators. Employers of skilled or common labor in | 


K. 








want of men would best study their own interests by applying direct to the Society at the | TOR’S CAR 
eal above address. i. MARZO, Gen. Manager. on ba SS rors © Delivery. 
Reference.—All the Italian Consulates in the United States. Capacity 2% cubic yarde gauge 3 ft. 2 in. 
o om" a 


NOTICE.—We will pay 25 cents each for copies of September 10 


- ‘aC : “ a 
sep. Vl. Ryan & McDonald, Waterioo. N.Y 
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(NEW CROTON AQUEDUCT, NEW YORK.) 


JUST ISSUED. 


PROPrOSALS AND WANTS CONTINUED ON PAGE XVI.- 
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signed and built. 
Estimates furnished. 


298 MAIN ST., - BUFFALO, N. Y- 
G. BOUSCAREN, 


Consulting Engineer, 
# West 4th ST., CINCINNATI, O. 


Construction of railway foundations and superstruc- 
ture of bridges and viaducts, water-works, sewerage 
systems Plans, specification« ‘and estimates furnished 


for all engineering works. Examinations aod reports 
made of railway properties. 


CARROL PHILLIPS BASSETT, 
O. E., E. M, (Late Bassett & Nute,) 
SPECIALTIES: 


Hydraulic and Sanitary Engineering, 


Designs and Estimates for Water Supply. Sewerage 
and Sewage Disposal. Cons ruction superintended. 
Oor. BROAD & MARKET, NEWARK, WN. J. 

Box 276, New York Oity. 


STEPHEN E. BABCOCK, 


WATER WORKS ENGINEER, 
LITTLE FALLS, NEW YORK. 


FRANK L, FULLER, 
Civil and Hydraulic Engineer, 


Rooms 35-38, 12 PEARL ST., BOSTON, MASS, 
WM H. CASK, W. ©. CROZER, 
CASE & CROZER, 


Civil and Mining Engineers, 
KNOXVILLE, TENN. 
Surveys, plans, Specifications, estimates, superin- 


BASSETT BROS.. 
Civil Engineers, 
ier aiid ea Civil and Consulting Engineer, 


ENGINEERING NEWS 





JOHN §, ‘SCH AEFFER, C. E. 


M. Am. Soc,C. E 


Rooms 84 & 85 Globe Bdg., Newark, N, J. 


ial attention given to plans, specifications and su- 
pertte nding the construction of SEWERAGE Disposal and 


ATERSUPPLY for CrT1ks and TowNs,also the location and 
construction of railways. 


KNIGHT & BONTECOU, M. Am. Soc. O. K. 


Civil Engineers, 


P. O. Box L., KANSAS CITY, MO. 
Railway Improvements, Bridges, Plans, and Estimates 
for Water Supply and Sanitary Works, Surveys and re- 
ports on Public Lmprovements in Southwestern States. 


CHARLES at a AN, 


CIVIL & SANITARY ‘EN GINEER, 
% WABON S8T., BOSTON, MASS. 
Water W. rks, Sewerace, ‘Bewage Disposal, Oonstruc- 
tion Superintended. 


EDWARD 8. SHAW, 
BRIDGE AND CONSULTING ENGINEER 


6 PEMBERTON SQUARE, BORTON, MA88. 
SPECIALTIES—Bridges. Roofs, Railroad Stations and 
Buildings. 


A. WELLS ROBINSON, 
M. Am. Soc. M. E. 


Mechanical Engineer. 
SPECIALTY 


Dredging and Excavating Machinery, 


for hard or soft material. Improved light-draft, self- 
discharging Dredging Machines for Oanals and drain- 
age ditches. Machinery designed for special! purposes. 


1343 Arch St., Philadeiphia, Pa. 
ROSEWATER & CHRISTIE. 


Civil and Sanitary Engineers, 





dence and construction of Railroads, Water-works, ANDREW ROSEWATER, ©.E. SPECIALTIES: 
Bewerage, ard Public Works in. general 8 scial at- M. AM. BOC. C, E. SEWERACE, 
tention given to investments in Southern an estern - 

coal, iron and timber lands end water powers. Mines | GEO. B, CHRISTIE, C. E. WATER-WORKS, 
epened and operated by percentage or contract. GRADE PLANS. 


Oorrespond ence solicited. 


ISAAC §. CASSIN, 
Civil Engineer, 


Late Chief Engineer Water Department, Phila. 
1404 N, TWELFTH ST., PHILADELPHIA, Pa, 





Water-works construction, surveys, estimates, draw- 
ings, specifications, consultations and saper/ntendence 
in the construction of water-works. 


CHESTER B. DAVIS, 
M. Am. Boo. C. K 


Consulting Civil Engineer, 


SPECIALTIES: Hydraulic and sanitary work. Plans, 
specifications and estimates prepared, and work super- 
ntended. Correspondence invited, 


Room 75 & 76 Calumet Bldg.. Chicago, Ill. 


JONATHAN WARDEN, 
Professional Pipe Inspector, 


No. 2023 Franklin Ave., St. Louis. 


horoughly informed; 12 years experience. Will in- 

pect in St. Louis by the ton or day, or go elsewhere on 
ontuntgatory eng»gement. Can refer to Thos. J. Whit- 
man, Water on *s Engineer at 8t. Louis, and to many 
others. Correspondence solicited. 


CRAFTS & FORBES, 
Hydraulic and Civil Engineers, 
101 MILK 8T., P. O. SQUARE, Boston, Mass. 
GEO. HILL & CO.. Topographers. 


119 CHURCH 8T., NEW BRUNSWICK,N.J. 


Topographical Surveys and maps made for any pur- 
ose ond of any degree of accuracy. Work guaranteed. 
i stimates furnished. 


RUDOLPH HERING, 


Mem Am. Soc, (. E., M. Inst., C. B, 


Civil and Sanitary Engineer, 
Room 19, 31 Chambers St., New York. 


Designs for Water Supply and Sewerage. Construc- 
tion Superintended. 


ALBERT LUCIUS, 
Civiland Mechanical Engineer. 
71 Broadway, New York. 
All kinds of Evgineering Structures, Plans, Speci- 
fioations, Estimates, Superintendence, Bridge Inspec- 


tion and Reporte. 
G. W. G. FERRIS & CO., 
CIVIL ENGINEEBS. 


PITTSBURGH, PA. 


SPECIALTY.—The inspection of iron and stee! for 


oridge and other structural purposes, 


splices, 4c. : 
A TREATISE ON 


Hydraulic & Water Supply Engineering, 


By J. T. Fanning, Consulting Engineer. 


steel rails, 


The most complete theoretica' and practical treatise 
yet publisbed on these subjects: written by an engineer 
experience in designing and the construction 

e6, 200 Illustrations. mary 


of lar; 
of public works. 
new formu!®. 

News esos “Co 


“.. 


aou8 


orsale by KNGINEERING 


LT 


Room 430, Paxton Block., OMAHA, Neb 
A. H. FILLEY, 


M. Am. Soc. C. E. 
. s s * 
Civil Engineer. 
1501 HOLMES ST., KANSAS CITY, MO. 
The judicious location of Railways, Foundations 
Stone, Iron and Wooden Bridges, Sewerage and 


Drainage. Surveys, gigne ang estimates made. Con- 
struction superintended 


C. C. SCHNEIDER, 


Civil and Mechanical Engineer, 


35 BROADWAY. NEW YORK. 
Plans, Estimates and Specificatione furnished for all 
kinds of Iron and Stee! Structures, Railroad Shops, &c. 
Construction superintended. 
Long Spans, Cantilever and Drawbridges 
a Speciality. 
CORNELIUS VREELAND, 


Civil Engineer, Land & Quantity Surveyor 


Twenty-five years in active practice. 
31 Montgomery St. Jersey City, N. J, 


Plans, Specifications and Estimates for all k nds of 
Engineering Work and Construction Superintended. 


<acseesnseammeatieacsssac A L EE 


Wa. FINDLAY SHUNK. ANDREW Bareoe, JR 
Onvil Engineer. MAS. OK. 


SHUNK & BRYSON, 
Civil Engineers, 


Room 324 Consolidated Exchange Building 
(Broadway and Exchange Place.) 


Public Works generally designed. estimated, specified. 


scientific location and economicai construction of both 
Klevated and Surface Rai!wgys. Consulta'ion invited. 


W. SCOTT WEST, 


Architect and Sanitary Engineer 
Inventor of the 


“West System” of Improved Sewerage, 


and Sewage utilization. 


loformation and pamphlet furnished on application 
115 BROADWAY, NEW YORK. 


W. PEARSONS 0.4 M.E. 
GW. PeAnsore 04 M-E | w. KIERSTED, ©. E. 


Na‘ ional Water Works Co. | BO. PARSONS, M. E 
PEARSONS & KIERSTED, 
Civil & Mechanical Engineers. 


Water-Works Buil. inz, Kansas City, Mo. 


secant sceltcetuiciniainncaisiiinneiiaimmnnpamamnimastt 


Plans and superintend-n e for general engineering 
work. Specialtie-: “a er Works and Sewerage. 


HENRY A. HANCOX, 
Civil Engineer, 


Designer & Draughtsman, 
RAILROAD CONSTRUCTION ASPECIALTY 


Correspondence solicited with pew companies de- 
siring surveys, maps and estimates. 


HUDSON, MASS 


et tt CC 


laid out and built. Particular attention givea to the | Trea 


P. P. DICKINSON, 


M. Am. Soc. O. E. 


Consulting Engineer and Contractor. 


No, 7 NASSAU ST., N. Y. 


Railroads surv 


ed and estimates of cost furnished. 


Contracts entered into fer the construction of Rail 
roads, Canals, Water works, Sewerage, etc. 
Mineral lands | Surveyed and reported upon. 


SAMUEL R. BULLOCK & CO. 
Engineers & Contractors, | 


For Construction of Water-works. 


MORTIMORE BUILDING, 
11 WALL STREET, 


- NEW YORK. 


SAML. A. ARTINGSTALL, 
Civil Engineer. 


(Late City Engineer, Chicago,) 


23 RIALTO BUILDING, 


Plans, 


CHICAGO. 


specifications and estimates for 


Water works, Sewerage, Bridges and Mu- 


nicipal work. 
Henry O. Comegys 


Jared E. Lewis. 


COMEGYS & LEWIS, 
*-CONTRACTORS.~¢ 


WATER AND GAS WORKS, 


Col. 8 H. Locket 


Chief Engineer. 


FLUSHING, 


GARWOOD FERRIS, 


. FERRIS & HALLADAY, 
Engineers and Contractors 


| 
CHARLES H. EGLEE, 
OONTRAOTOR FOR 


Water and Gas Works. 
DRAINAGE AND SEWERAGE 


16 Cortland eeeh 


New York: 


N. Y¥. 


JOHN E. HALLADAY 


Water-works and Sewerage System, 


98 Hudson 8t., Jersey City, N. J. 
T. WILLIAM HARRIS & CO., 


Contracting Engineers for Public Works. 


Water and Gas Works, Street Railways and City,1m- 


rovements Desigred and Built. 
fo electri ectric Railways, and ch 


Motive Power. 


Builders of LOO. 


Is’ PATENT 


Illuminating and Fuel Gas Works. 
Rooms 50 & 52, 44 & 46 Brosdway, N. Y. City. 
GEO. H. PEGRAM, 
M. Am. Soc. C. E. 
Consulting Engineer, 
18 BROADWAY, NEW YORK. 


Plans 
Bridges, 
Substructures 


ifications and estimates furnisied for 
levated Railroads, Shops, Buildings and 


R. KANTERS & SONS, 


Holland, Mich. 


Contractors for SHORE PROTECTING and BEAOH 
BUILDING after the Dutch Method. 25 years’ a 
The system poms vey Fo 

ex 


ence in the Netherlands. 
plied on the shores of Lakes M 


ichiga and Erie; 


coast; for Railroad companies and others. Reference | # 


to Engineers of 
pondence solicited. 


U. S.-A., 


Railroad com 
tise on the subject sept on application. 


nies 
rres- 


CABLE RAILROADS, 
D. J. MILLER, Engineer, 


24 BROADWAY, 


- NEW YORK. 


D. F. MINAHAN, 


* CONTRACTOR. - 


132 LINDEN AVE., 


Water Works. 


SPRINGFIELD, O. 
Sewerage and Railroads 


“SAMUEL McELROY, 
Mem. Western Soc. ey ; Am. Soc. Mech Eng. 


170 Broadwa; 


fareayn 


area G and RAI RAILWAY EXPERT 


aia. F. MULLINS, 


Contracting Engineer. 


Water and Gas Works. 
| ANTOR RUTLDING, 10 WALL ST, NEW YORK. 


Cle E. GREENE, 
CONSULTING CIVIL ENCINEER 


Ann Arbor, Michigan. 





GEO. B. WAITE, MARTIN VAN mags, 
pat 


WAITE & VAN HARLINGpY 
Engineers & Contract 


308 Walnut St., (| 
PHILADELPH! 


WATER- WORK 
COMPANY Ok «| 


We are constant buyers 0: : 


BOND 
as 

The Municipal Investment. Gy, ) 
FIRST NATIONAL BANK BDU 


CHICAGO 






JOHN MAC Leop. 
M. AM. Soc. ©. | 
Consulting Enginee 
Courier Journal Bldg., Louisville. K, 
Location and Construction of rajlways ana 
public werks. Plans, specifications and « timates fe 


nisbed. Railway properties and mi: eral and tinh 
lands examined and reported uy ~ 


JOHN W. RUTHERFOORD, 


Engineer and Contracto 


Water Works, Gas Works, Railroads, 
Sewerage, Etc. 


ROOMS 39, 40. No. 145 BROADWAY, NEW Yore 


WATER WORKS MACHINERY. 


A SPECIALTY. 


“pmeee PON Engineering Co, 4 
EDGARTON BYNNER, 
Water Works Materials 
%4 LIBERTY ST., NEW YORK. 
MILES TIERNEY, 
-CONTRACTOR, 
160 Broadway, New York. 
Room% - - - GUERNSEY ButLpine 
Water Works & Sewerage a Specialty, 


WILLIAM S. BACOT, 
Civil Engineer, 


Water works and Sewerage Surveys Plan 
Estimates. and Superinten/ence 
of Construction. 


ROOM 2, No. 145 BROADWAY, NEW YORK 





GRANT TILDEN, Prest. N.W.PERKINS JB Secy 
F.W.RAEDER Eng. 


The Water, Light & Power Co 
47 Turner Bdg., St. Louis. 
Water-Works & Illuminating Plants. 


WILSON BROTHERS X CO., 
Civil Engineers and Architects 

435 Chestnut St., Philade!pbia, Pa. 
tone farniaed fr Bulg, rice. tage and Sees 


arbor Improvements and a clases ¢ 
is ( onstruction of 


Systems H. 
terme, f ae aed Architectural work. 
led to. Examinations made of Railway, Min 














R. P. McCORMICK & CO., 
Civil Engineers & Contractors. 


Kstimates, Reports, Construction of Railways 
Bridges, Difficult Foundations, Water W yrks, Tu 
nels, Eic 


Room 21 Water-Work- Building. ro 
KANSAS CITY, MO 
WM. HENRY WHITE, 
Engi ineer & Contractor. 


ater and | Gas works a spey alt y 


as Pe 







32 PINE a 
; . swold CB. 
Emilio J.Sanchez,M.£. F.L.Grisw F 
M.A n, Soe.C.E. 
J.I.M.E. SLE 


SANC HEZ & GRISWOLD. 
Consulting Engineer, 
247 Calle Reconquista 247 (Antigua. a 
BUENOS AIRES, ARGENTINE KEPB.. 7 
Insyect and report upon properties °F gran 


oft red for investment, 
DONATO CUOZZO, Contractor. 


vert of 
talian Laborers supplied in any } 
ene United States, and work superinten nd 
51 E. HOUSTON ST.. N.Y. 






















Ne ? 
~ S4RUy 


NGEY 


Turner, Clarke & Rawson, 


Constructors & Proprietors of | 


i 
r 
| 





ja WA AS | 
77. | 
nee No. 5 Tremont Street, Boston. | 
““@~HYATT PURE WATER SYSIEM. 
‘ 
RI padorsed by Highest authorities; embraces Nature’s processes. Coagulation Aeration, Filtration 
tD, sai 
ONE HUNDRED MILLION CALLONS 
actor daily; or any quantity less or greater. ° 
In operation or course of erection in the following CITIES and TOWNS: 
lroads, \tlanta, Ga, Chillicothe, Mo. _ Raleigh, N.C. 
Belleville, I! Huntington, W. Va. Bucyrus, O. 
Somerville N. J. Charleston, W. Va. Tunkhannock, Pa, 
W Yor fau Claire, Wis. Beatrice, Neb. _ Wichita, Kas 
; Rich Hill, Mo. Net-raska City, Neb. Los Angeles Cal. 
= Owego, N. Y. Raritan, N. J. Greenwich, Coun. 
ERY Many other cities and towns, including some of the largest in the country have decided 
1 to adopt this system, the question now being reduced to one of ways and means only. 
“Athousand or more plants in operation in the United States, Canada, West Indies, 
8t. Lo and south America, Has never failed. 
Mo HYATT PURE WATER CO., (Telephone Building,) 
. 16, 18 & 20 Courtlandt St., New York. 
als GTEVNTAUS rine RMESACKUS MOTOR. Wu © ERTEREP Nerves 
K. kiods of hght machinery. Thousands in 







u-e the world over. Speak for themselves. 
Sold with or without a governor. It is 
noisless. neat, compact, and runs without 
attenton, 

R 


A SRE PSSEGS Extavey ne for 


ventilating mines and publec buildings. 
Will remove smoke, dust, steam, foul a r, 
acids; ani is used for dryiog, heating or 
cooling. B@Send for Special Catalogue. 

BACKUS WATER MOTOR CO., Newars, N. Y. 


EXHAUSTER 
You will make a Mistake 


WATER MOTOR 


UILDING| 





cialty, 









if you do not investi- 
gate the merits of these 
safeguards before buy 





Importer of 





eT, , ing any kind of Water 
, Jolumn. Their cost above 

3 Plan wm OE what necessity requires, 
ve - is small and they reduce 
—s the ganaer ~ ameee from 

both low and high water to 

ORK _ Black a minimum; make atten 
CARBONS (oiammonas) & BORTZ dants more careful, and in 

For Sawing Stone, Rouk Deel Feempestin iene, ES short, offer protection 

JR. Secy Stones and all other Mechanical Purposes (0! qu y which cannot be found in 


and lowest prices.) Algo Mir.of Jackson's ‘*Non- 
pariel’’ Cast Diamond Toois & Saw Teeth. 
| guarantee the diamonds in these tools never to get loose 
anies the metal is ground entirely away frum the dia- | 
mond. All tools are tested before delivered. Satisfaction | 
guaranteed. All orders promptly attended to. | 


any other appliance. 

We Cuarantee 
them to give satistac- 
tion. REND for Illus- 
trated Price List. 


Reliance Cauge Co., 


r Co 
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i, A. L. WADDELL, C. E., Ma. E. 


(M. Am. Soc. C. E, Assoc. M. Inst. C.E.} 


CONSULTING ENCINEER. 

SPECIALTIES:—Bridges, Roofs, and Foundations, Plans, 
Specifications and Estimates prepared for Railway and 
Highway Bridges of Iron and Steel, also for Combination 
Bridges, In charge of the Western Agency of the Phoenix 
Bridge Co, and Branch Office of the Phoenix Iron Co 
Quotations made on ironwork for buildings. Correspon 
dence invited with engineers, county commissioneis 
arhitects and building contractors. 


118 West Sixth Street Kansas City, Mo 





STANTON & MERYWEATHER, 
Civil and Mining Engineers, 
2 Barclay Block, DENV - COL. 


Robert B. St» n'on, H. k. Meryweather, 
M.Am Soc.C.E. 


tors, 


Ir igation Canals, 





ne works. 





Construction suparintended. 


I i 
estern States and Territories. 


_T 


THE LAIDL 







“ STANDARD ” 






Surveys, txaminations, and Reports upon Railways 
Water Suppiy and Sewerage of 
Pians, specifications and estimates furnished 


nh given to accurate and faithful re- 
ng and other inv stment properties in 





127 Euclid Ave.,Cleveland,O. 


H. M. CHANCE, 
| Mining Engineer and Geologist. 


SPECIALTIES: —The Examination and Devel- 
opment of Coal and Iren properties.and Min- 
ing Methods applicable to them: also 
advises as to purchase of Mining Machinery. 

Reports on all classes of Mineral Property. 


| 


Interviews appointed by telegraph in New 
York, Philadelphia or Buston. Perma- 
nent address Yokendauqua, Pa. 


Third Issue ready, 1887. ‘* Statistica: 
Tables of Amesican Water Works,” Peice, 
$2.00 Sent prepaid on receipt of price by 
ENGINEERING News, 7ridune Bdg, N. Y. 


SS eed 


W & DUNN Co. 
"eee a 


“Hero” Vertical Boiler-Feeders, 


—of— 
McGOWAN 
PUMP 00. 


Est’d 1862, 





Send for descriptive circulars, 


REMOVABLE WATER OYLINDERS,. 





{Il 





PEERLESS COLORS FOR MORTAR. 


BLACK, BROWN, BUFF, RED 


BRIGHTEST AND MOST DURABLE COLORS MANUFACTURED, 


MANUFACTURED ONLY BY 


SAMUEE:L HH. FRENOE ct CO., 


Paint Manufacturers, Importers, Dealers, and Manufacturers of Painters’ and Builder 
Supplies. Send for Circulars and Catalogues. 


York Avenue, Fourth and Callowhill Streets, Philadelohia, Pa. 
res De kee 










PHOR-BRONZE 
INGOTS,CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
eae. vce bee od Te Vi a0) 7 2 eee 
ORICINAL MANUFACTURERS OF PHOSPHOR- 


BRONZE IN THE UNITED STATES AND QWNERS 
alee 


NATIONAL FILTER. 


1 aeae & MANUFAC 




















BraAR 


00 win MARK 


Surface Washing. 
Adopted by the following cities 


CHATTANOOGA. TENN CHAMPATGN, [LLS8. 
LAWRENCE, KAN. LOUISIANA. MO. 
KOKOMO, IND. WINNIPEG, MANITOBA. 
EXETER, N. H. SIOUX FALLS, DAK 
MASSILLON, 0. 

HACKENSACK, N. J.. and HOBOKEN, N. J., (aeration. 


Besides the above, we are now altering over to our 
National System, Hyatt 10 ft. discharge filter at Wichita, 
Kansas and Sioux Falls, Dak., thereby increasing their 
efficiency and economy 50 per cent. 

National Water Purifying Co., 
145 Broadway, cor, Liberty St.. N.Y 
Refer by permission to Henry R. Worthington. 86 « #8 Liberty St., N. Y. 





OTTO GAS ENGINE WORKS. 


sCcHUM™ 


sCHLEICHEEH, & CO. 


SIZES; 1, 2, 4, 7, 10, 15, 
25, and 40 HORSE-POWER. 


LESS GAS CONSUMPTION THAN 
ANY OTHER GAS-ENGINE. 


+ 
+e 


+ 
he 


OVER 






SOLD. 


to 
, 





+e 
, 


REN RONEN 


Many new 


and important im- 
The simplest, most re- 


Also Twin-Cylinder Engines. 


‘ Engines and Dynamos combined. 
rrovements. The **@tto”* isthe cheapest, when actual power is considered 
iable and economical. Send for Prices and Description. 


1230 Washington St., Chicago; 18 Vesey St., New York; 156 Oliver St., Boston, 
Sheps: Northeast Corner 33d and Wainut Streets, Philadeiphia. Pa. 


Balcarse, Griswold, Sanchez & Co.. 
ENGINEERS & CONTRACTORS, 


/22 Calle Florida, Buenos Aires, Argentine Repb. S.A. 








ELECTRICAL AND CABLE TRAMWAYS. 








Undertake the intreduction of patented devices, tramway and railway 
machinery rolling stock, ete. etc., into the River State District. 






Argentine Republic, Uraguay, Paraguay, ete, We solicit correspondence 
and offer unquestionable United States and home references. 
(See notice of Copartnership, page XVI. 


W. C. McCLALLAN,+—— 


ontractor for Public Works 


Office at United States Hotel|| Water Works, Gas Works, 
Sewers and Railroads. 


Boston, Mass. | Construction Securities Negotiated. 


















Cooper's Specifications of 





Iron and Steel Railroad Bridges, 25 cents. 
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ee NEWS 


ALL PIPES TESTED 70,500 POUNDS oR Aileen R .. 


CAR CASTINGS, 
GRATE BARS FOR OCEAN STEAMERS, 


BD GENERAL FOUNDRY WORK. 


Mabie: COVERINCS. 


FOR STEAM PIPES, BOILERS, 


and all Hot Surfaces made in sections 

three feet long. Easy to apply; a 

— cheap. These goods — oa at the 
ntinental Works, Broo 


= MATERIALS 
RANCHES: ERE-SE PENSE 9. FOOT 9e e§ QUIN ee 7 XSF PB sex. | 
$e een IEG 18S B- Lake St. Mettebura, 57 Lows Sicck 


Domestic Water Supply. 


Water for the Upper Floors of City and Country Residences. | 


Water for Lawns and Gardens. 


Water for the Upper Floors of Stores, Factories, Hotels, and Flats, Schools, 
Asylums, and other Institutions. Water for Fire Protection. 


Automatic. Noisless. Safe. Reliable. Effective. Ornamental. Econom- 
ical. Gheap. Durable. Simple. 


HALL ELECTRIC PUMP. 


No, |. Capacity [50 gallons ver hour. 


The Hail Electric Pump, illustrated herewith, is a combination of a| 


rotary pump and 


2Ca}l. 


\t the tank or reservoir, lowering the water closes the circuit and sets 
the pump in motion; closing the faucet and allowing the tank to be filled 
cuts the circuit and stopsthe pump. It is‘Automatic; it requires no at- 
tention ; it is noiseless; clean; pefSctly safe ; always eady; cannot 
get out of order; it is cheap i in first cost, and economical of main- 
tenance. 


No. 1 Pump is capable of elevating to a height of 75 feet, with suction 


of 25 feet, 150 gallons per hour. 
metal; the Motor, first class and of } H. P.; each pump 
leaving the factory and is guaranteed to do what is stated, 
class in every particular, 


and to be first 


mos for Isolated Plants will be given on application. 
Address all correspondence to the 


HALL ELECTRIC PUMP COMPANY, 


PLAINFIELD, N. J. 


New York Office, 105 Tribune Building, 


Estimates for all sizes, also for engines and dynae| 


an Electric Motor, the power being transmitted by a worm | 


| 
| 


The Pump is made of first class bronze | 
is tested before | 


| 


WATER, GAS 4no 


Would call attention of CONTRACTORS, BRIDGE BUILDERS &c. 

faproved self-adjusting five roll Roller Bush Blocks. 

with rolled edges to save wear of rope. 
when ordering from dealers, 


MANUFACTURER OF CAST IRON PIPEs FOR 


STEA 


Offices : ALLENTOWN, PA., and 91 LIBERTY ST., NEW Yony, 


| Boston & Lockport Block Co 


(Successors to Bagnall & Loud Block Co,, and the Penfield Bi )i¢), 


The largest and most reliable 


manufacturers of 


TACKLE BLOCKS 


in the United States. 


» their spe, 

Improved Seif- int rivating Me 
Improved Wrought I: B 
Be sure and call for the Star brand at B , 


HAND POWER PUM 


**LOUD PATENT” 
A large capacity, and easy working pum 
Water Works, Sewer Contractors, Fo 


dation Builders, Mines. Quarries, 


or wherever it is desired to raise a Jarge 
water, by hand power. 


Improved Self-locking Link Snatch Blocks. 


quantit 


The pump has large valves (accessitle by bay 
will pump water containing sand, grave), sewage ; 
etc., without choking or any perceptible wear, 


Capacity trom 3,0001to 4,500 galls. per how 


These pumps are simple, durable and low prived 
Send for Circular and Price list. 
162 Commercial Street, Boston, Ma 


es FIELD FOR ENCINEERS. 


The undersigned is establishing Ag 
out the United States for the intr: 


Durham System of House ‘ie 


Sole Licenses, granting Exciusive lt IGHTS.f 
ships, counties or States, are sold at Jow prices 
on easy terms. Materials are furnished a! 
discounts, allowing a handsome margin of profit 
Agents. : 

Every engineer doing an office business can 
materially to his income by securing the contr 
this system for his town or county ; those out of ¢ 
ployment can build up a permanent business. 

Attention ts especially called to P) 
Cincinnati, St, Louis, Detroit, 
Francisco as points promising large 
organization of Companies to cont 

The Durham System is now thorou; 
in the public mind as the only / 
drainage construction, It has been in 
States and Territories. 
Descri RH M Hol poe ‘OR: sent on request 
HA § BR AINAGiC? 9, 
Rey St., New Y 

Note: This nea is oad led by Met 

of the American Society of Civil Engineers. 


WACNER PATENT 
Steamed Underground Filters & Reser 


Points of Superiority and Reasons Why ' 
are preferred to all Others. 


1st.—Their yield, as compared with driven and other wells, ! 
the lowest practical calculation, one-half more 
2d—They are almost absolutely free from impactation; bat 
3d—Could, in the event obstruction took piace from any a 
be steamed out anew for two to ten per cent. of the cost of m 
any other style of wells good as new when once obstructed by 
pactation, overflow orany other cav-e. 
4th—They are the cheapest, most satisfactory snd most du 
wells in existence. 
6th—They are the safest of any kind from surface tainting. 
6th—They need have no surface exposure and wear. 
Tth—They yield colder water than any others, and are 4 
saving to brewers, distillers, etc., for cooling purpose 
8th—For Water Works in Cities, Towns, Villages. Asian 
Water Supplies for Paper Mills, nen ge Fe -— oo 
- fF = as can be obtained from the purest of mou? 
yg. al ies, towns, vil asylums, mills, factories. 
with ters only, or Water Wo complete, on liberal terms 
guarantee satisfaction, For further particulars, sddress 


The National Water Supply Co, 
- Commercial Gazette Bidg., Crscesnat. ° 
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LIDGERWOOD 


IMPROVED Hoisting Lngines 


AND §SUPERIOR 


BOILERS 








f ENGINEERS 


ti 
AM 


CONTRACTORS. 
\ coun vax» Eoisters 





ba 
or 
=, 








sa a ’ —_ == —— = 
GB.KIRK Se Le -— 
‘5 Del 6Sc. - 
> i - a - 


Lidgerwood Single Cylinder Friction Drum Engine and Boiler. Complete with Foot Brakes and Dock Wheels, 
OVER 4,500 IN USE. 
MANUFACTURED IN 300 STYLES AND SIZES. 


Lidgerwood Manufacturing Co., 


—————— te ae 


wo s*: ° y 
Corner DIKEMAN and FERRIS STREETS, 96 Liberty St, New York. 


BROORLYN, MW. YY. 
ILLUSTRATED CATALOGUE ON APPLICATION. 
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ALL PIPES TESTED 10500, POUNDS it Din iiesmmiaes RE 


CAR CASTINGS, 
GRATE BARS FOR OCEAN STEAMERS, 


AND GENERAL FOUNDRY WORK. 


B88 Brinn. COVERINCS. 


FOR STEAM PIPES, BOILERS, | 


tines diet tape Mons to manie? tinht 
ree feet lo y. apply; lig 
nd cheap. These goods onde are weed at the 
Sontinertal Works, Brooklyn 


ASBESTOS MATERIALS, 


Ri nN ALM GRE-SPE NSE S $0... FOOT 96 eAlSt oe rE KS Lewis EB scx 


Domestic Water Supply, 


Water for the Upper Floors of City and Country Resi 
Water for Lawns and Gardens. 


Water for the Upper Floors of Stores, Factories, Hotels, and Plats, Schools, 
Asylums, and other Institutions, Water for Fire Protection. 


Automatic. Noisless. Safe. Reliable. Effective. Ornamental. Econo 
ical. _ Gheap. Durable. Simple. 











HALL ELECTRIC PUMP. | 


No, |. Capacity [50 gallons ver hour. 

The Hall Electric Pump, illustrated herewith, is a combination of a | 
tary pump and an Electric Motor, the power being transmitted by a worm | 
xear, At the tank or reservoir, lowering the water closes the circuit and sets 

np in motion; closing the faucet and allowing the tank to be filled 
cuts the circuit and stops the pump. It is’ Automatic ; it requires no at- 
tention ; it is noiseless; clean; pefSctly safe ; always eady; cannot, 
get out of order; it is cheap i in first cost, and economical of —— 


ro 


the put 


tenance. 

No. 1 Pump is-capable of elevating to a height of 75 feet, with suction | 
25 feet, 150 gallons per hour. The Pump is made of first class bronze | 
metal; the Motor, first class and of } H. P.; each pump is tested before | 
leaving the factory and is guaranteed to do what is stated, and to be first 
class in every particular, 


oft 


Estimates for all sizes, also for engines and dynae| 
Isolated Plants will be given on application. 
Address all correspondence to the 


| 
HALL ELECTRIC PUMP COMPANY, = 


PLAINFIELD, N. J. 


mos for 





New York Office, 105 Tribune Building. 


MANUFACTURER OF CAST IRON PIPES FOR 


WATER, GAS 4no 


Offices : ALLENTOWN, PA., and 91 LIBERTY ST., NEW Yory. 


_ Boston & Lockport Block Ce 


(Successors to Bagnall & Loud Block Co,, and the Penfield 1), 


The largest and most apntte 
manufacturers of 


TACKLE BLOCKS 


in the United States. 


TIGF 
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i Steamed Underground Filters & Reserv 


= the lowest practical calculation, one-half more 


ne VEE eM eee Ve merge owes 


"The Pirham System ts now thorougyly es 
in the public mind as the only perfect “ 
drainage construction, It has been introduced 
States and Territories, 
pe TURHAM HOT and terms sent 0 


(Be a 100 W. B BRAN AG Cts 


Note: This Company is controlled by Me 
of the American Society of Civil Engineers. 


WACNER PATENT 


















Points of Superiority and Reasons Why | 
are preferred to all Others. 





1st.—Their yield, as compared with driven and other wells 


2d—They are almost absolutely free from impactation: bat 

8d—Could, in the event obstruction took place from om « 
be steamed out anew for two to ten per cent. of the cost “x 
any other style of wells good as new when once obstruct 
pactation, overflow orany other cave. ‘ 

4th—They are the cheapest, most satisfactory and most ¢ 
wellsin existence. 

6th—They are the safest of any kind from surface tainting. 

6th—They need have no surface exposure and wear. 

7th—They yield colder water than any others. and are 4 
saving to brewers, distillers, etc., for cooling purposes ; 

8th—For Water Works in Cities, Towns, Villages. Aniecta 
Water cuuplics for Paper — ae. Cea ee — aa a 

most complete sfaction, 
ond cpnab-tiiee as can be obtained iooms (ne purest of mou? 
springs. 
¥sies, towns, vil asylums, mills, factories, 

with these only. = Water Works complete, on liberal terms, 
guarantee satisfaction, For further particulars, address 


The National Water Supply Co. 


Commercial Gazette Bldg., CINCINNAT. 
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=| we ELoisting Engines 
| BOILERS 
ENGINEERS 


ON TRACTORS. 
“— Frloisters. 


Lidgerwood Single Cylinder Friction Drum Engine and Boiler. © Complete with Foot Brakes and Dock Wheels, 
OVER 4,500 IN USE. 
hy | MANUFACTURED IN 300 STYLES AND SIZES. 


Manufacturing Co., 








Lidgerwood 


WORE S': e , 
Corner DIKEMAN and FERRIS STREETS, 96 Liberty St., New York. 
BROOBLYN, WN. 
ILLUSTRATED CATALOGUE ON APPLICATION. 





NaTl, 
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THE KILBOURNE & JACOBS MANUFACTURING COMPANY, | COLUMau 


OHIO, 









Largest Manufacturers in the United States of 


o~ 


DRAG AND WHEEL ROAD SCRAPERS, ge —_ 


Contractors’ Plows, 3 Sizes. 


eo “K & J." Pressed Bowl 
Wheel Scraper: 


No. 2. Gapaatiy even fuil 13 


uvic feet 


No. 2% Capacity even fall 17 
subic feet 


Furnished with END GATES 
when ordere’, 


Trucks, ene Barrows, Etc. 


——— al , ze dw »WHEELB ARROWS clan siies oss, 





Ne. 1. Cap. 2 enbtefoot 
OF ALL KINDS. ue « fs 


Com! 


3K “ 


SIDNEY STEEL SCRAPER CO., 


SIDNEY, OFIO. 
SOLE MANUFACTURERS OF 


HASLUY’S PATANT 
Drag~W heel Scrapers, 
“ROAD PLOWS, 


Steel Bob Sleds and Runners. 


gcontinut 
seping U 
gee? 

The 
her? after 
———- 


GEO. | 

















A. C. McEWEN. 


NOVELTY 


F: A WOOD WORKER & GAR BULLOER, 
four 





RYAN & McDONALD, 
MANUFACTURERS OF a 
Steam-Shovel Cars. “a 
ntra tore: Cars. , 

rick Fixtures. 


ches Hoistin Drums, 
Holstinwe Engi es Stationary’ 


ortable En ines, 
Boilers, ¢ Centrifugal Pumps,’ 
Stand Towers,etc. 'g 


SHOPS & WARFSOUSES OFFICES 


Waterloo, N. }. 
Waterloo, W. Y. Rockford, III, 


Special attention given to the Wants of Contractors 


79 MORGAN ST,, ¢ 











JERSEY CITY, MN, s Send for Illustrated Catalogue and Price i 

SS Between Washington and Green Sts. . Z —_ P correspondence should be addressed to Waterloc 0 

SS office. 3 

66 . e 
lron Clad” Fibre Track Washers. TO CON TRACTORS. a 
Perfected by Ten Years Experience A 

SURPASSING ALL OTHER LOCK-NUT DEVICES IN THE NEW FR A R AILRO AD BUILDER | 3 

. . . i 

Durability ‘ Effectiveness and Cheapness, will build 4-foot Embankments or the Base of Large Embankments at a cost of from 1} to a 

Strengthened and Pretected em Weather cents per cubic yard, and will load wagons at 2} to 3 cents per cubie yard, " 

Cannot be Crushed or Burst, WHICH WE STAND READY TO PROVE, & 

Will not lose their Elasticity t Rot. 4 

Adapted for both Plain a Angle-bars eaeeeaey en 7 

VULCANIZED FIBRE CO., The New Era Manufacturi ng Co..J ; 


WILMINGTON, DB& 8! NORTH ASHLAND AVE., CHICAGO. 
NEW YORK OFFICE, 1I4 DEY DEY STREET. SHOWING THE CHEAPEST METHOD OF HANDLING EARTH. 


PENNSYLVANIA STEEL CO. THEDOOGE R. R, STAND PIPE. (| 





8 The .Simplest Made. No Packed Joints. 


CER Whee * ick Opening Valve. 
OF S | L [< | iN a S STEEL euduendhe brant Preset. “No Drip Whatever. 
Fy. st A), SPLICES. ce aetiaiaeai olka 


: Both Rotating and Elevating. Freest Delivery. 
STEEL BLOOMS, BARS Capacity : 350,000 tons of Flexible Water-Tight Joint. 


Durability Guranteed. 
Michigan Central says: “Best in Use.” Trial solicited with any other, 


FF gi i igs ONS —— I= i Gar = 
= . mw NS icopreiehs 1008, ; wOCIrEDE c. 
STEEL RAIL FROGS, THREE RIVERS, MICH ‘ 


With the Best and the most approved Improvements. 


MAGNETO ELECTRIC 
on eee cia RM SIGNALS} 


AND For Crossings and Stations. 


Fixtures for Stub Switches. | Electrically Operated Semaphore 
ARS a SIGNALS 







Stee! per Year. 





CONTRACTORS LOCOMOTIVES, 36 7 56! tneles sow 
kept on hand for immedtate aciivery, an 
built to order for all gauges promps 
All work steel fitte dand interchangeah 
Also Locomotives for MINES, fur maces, 
logging roads,and Noisless Steam: Wot 








The Largest 








ier 1 n h Abso! ’ 
FRocs a d ee A ae eo from 3 to 25 tons in weight. Lilustrat 
and ° prices 
SWITCHES Sx Se eee Works and Supt’s Offices, Catalogue vill be mailed and 4 
in the Country ‘ o TON.PA quoted on customers application. 
Sg Bere or STEEL »PA. ER & CO., Builders of lich! 
is* " pear SCs: _ K- GENERAL . 208 South 4th Street, H.K. PORT sanT 87 ) 
betcre Orden [a 9 Philadelphia. Saar Loecmotives. PITTSBURGH, PA. 
Elsewhere. * i New York Sales Office, 2 Wall St. When you send for Catalogue please mention this paper. 











Bouscaren's Specifications of Cooper's Specifications of 
lron and Steel Railroad Bridges, 25 cents. Iron ana Steel Railroad Bridges, 25 cents. 
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“THE FISHER “BRIDGE” JOINT. 


sIDE VIEW. (OF WROUCHT IRON AND STEEL.) END VIEW 










N. B. This is not a ‘“‘suspension’ 
Joint. Itisa ‘‘ supported”’ joint with 
double the amount of support given by 

i ; NT any other through the arched bearer, 
Ue og = ir ----_ bringing the load upon two ties acting 
ma ea 


TRIE A i mae i hie 
H “—ee LA together as one directly under the rail 


ii 
mn 












CAT. (RY ends. 
( : 1.) 
/ } (= ~~ 
1-5 of Full Size, 
Combined support of two ties acting as one for each Joint and Rail Ends carried directly by the arched beam and serewed DOWN to it with a foree of 15.000 |bs.— making practically 
,ontinuous rail. No holes in web of rail—whole surface of base for support and wear. No breakage of Rails or Joints. No “low joints.” No “creeping No loose nuts. Cost o 


> 


jeeping UP track reduced to one-half of that with Angle Bars and giving smoother surface. For further information. address 





e'Railjoint Gazette” is suspended for the present—to be 
y Bib ie Baiioint Gasotto” ts suopended ox the pron FISHER RAIL JOINT WORKS, Trenton, N. J. 
ee ———————————————————— 
GEO. WESTINGHOUSE, Jr., JOHN CALDWELL, T. W. WELSH, W. W. CARD. i H. H. WESTINGHOUSE 
PRESIDENT. TREASURER. SUPT. SECRETARY. ane. sone 


THE WESTINGHOUSE AIR BRAKE COMPANY, 


kRPITrTrsBoRGH, PA. U.S. A. 


—MANUFACTURERS OF THE— 


WESTINGHOUSE AUTOMATIC BRAKE. 





Sah ae 





wie AUTOMATIC BRAKE is now in use on 15,000 engines and 125,000 cars in all parts o. the world. This includes 


The WESTINGHOUSE .UTOMATIC BRAKE is the only continuous brake that has been successfully used on treight trains, 
THE AUTOMATIC BRAKE will in consequence of its quick application,stop a train in the least possible distance. 


af 
bat 
aa 
45 
“4 





THE A UTOMATIC BRAKE on freight trains, as in passenger service, applies itself instantly to all parts of the train in the event of 
the train breaking into two or more parts, a feature of great importance in view of the statistics published in the Rai/road Gazette, which show con- 
clusively that a majority of the collisions are caused by the breaking in two of trains. (See Railroad Gazette, Feb. 12, 1886, page 113.) 

, ® “+ , “5 « 


THE AUTOMATIC BRAKE also applies itself to every car in the train, in the event of any accident to the brake apparatus of such a 
nature that it would render any non-automatic continuous brake inoperative. 7 
THE AUTOMATIC BRAKE can be applied from the rear or from any portion of the train, if desired. 


THE AUTOMA TIC BRAKE will effect an increase of at least twenty-five per cent. in the efficient value of freight rolling stock, owing 
to the quicker time that can be made on the road, and the avoiding of delay at stations and sidings Freight trains carrying perishable goods are 
being daily run on passenger schedules. ; 





THE AUTOMATIC BRAKE, applied to freight cars, avoids the flattening of wheels and effects a yearly saving, in this item alone 
nearly equal to the first cost of the apparatus. , : , 


. THE AUTOMATIC BRAKE, will prevent a greater part of the accidents to freight trains which form so large an item of expense in 
railway management 





THE AUTOMATIC BRAKE will save employes from the danger and exposure to which they are now subjected, having to ride on the 
tops of cars in cold and stormy weather, and often sacrificing their lives in the discharge of their duties. 


> THE A UTOMA TIC BRAKE is simple in construction and operation, and cheaply maintained, the working parts being combined in one 
piece of mechanism. 


j THE A UTOMATIC BRAKE is not an experiment, but is the result of many years of practical experience, and its capabilities are well 
known to all railway managers. 





JOHN CLAFFY, WASHBURN & MOEN M’F’C CO. 







Contractors CONTRACTORS AND BUILDERS OF 
— ~» |RATLROAD FENCES 
HN N. POAGE : , 
Water Columns gag een R.R. Supplies, : sie et 
PaNK VALVES. Ui 8. Be AGENT FOR > panne a . 


Patent Steel 





SCRAPER ; 
d Kelly’ . es Sinis’*aiaenrensatmwaaeiene” “acelin: Sous ’ 
~~ NO. 16 CLIFF STREET, NEW YORK. 
Estimates and Specifications sent on application for farnishing all material and Building all kinds of Wire 
Foot Blocks. Fence by the rod or mile. 
>: ak We Warrant our Material and Workmansh! © to be the very Best- 
Picks, Hammers | 4. 4. PARKER. Fence Supt, K. DANA, Agens. 


Wheel Barrows. 
Shovels, Sledges 


Stuebner & Woods, Reet «6d PENNSYLVANIA BOLT &NUT CO. 
ee Te ae a 


MANUFACTURERS OF 48 DEY STREET., NEW YORK. 
E. M. COLE & BROTHER, Mat A RERSOF MACHINE BOLTS.TRACK BOLTS 


— 















Self Dumping Steel & Iron | 


HOISTING TUBS, Contractors and Dealeas in : f ply i ‘ pee _ See: 
Siauveiaice-neetickcee | Railway Supplies and Equipments, | iam epee: ) | vp 
168 & 170E 3rd.8t., | wathine Works: and Kausns Cry Switch and | [att a tat | hr terra crt 


Long Island City,N.¥. | Frog Co. ghehtinss's . dirhin cmc 
Cireulars on application 47 Broadway, New Yerk, LAL EY ELT am. LLL ie 
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WORTHINCTON ) tes 
STEAM PUMPS, . pis 


pNTRAS 
gstl 


6 Mile 


44 with 
yet DA 


SEND FOR ILLUSTRATED CATALOCUE 


Henry R. Worthington 


NEW YoRn kz 





isporter 
poveme® 





Bef ore 


Boston _ _ Philadelphia _Chicago St. Louis pence 





San Francisco 


Southwark Foundry and Machine Co. | ee ee 


Engineers, Machinists and Boiler Makers, AY 
WASHINGTON AVENUE AND FIFTH ST., - PHILADELPHIA. [| as 
0s 


SOLE MAKERS OF-—— 
gripped 0 


PORTER-ALLEN AUTOMATIC ENGINE, e 


—ALSO MANUFACTURERS OF—— Builders of every variety of Tv 
BLOWING ENGINES, REVERSING ENGINES, STEEJ, AND 
HYDRAULIC MACHINERY, BOILER, TANKS, ETC, PUMPING MACHINERY. 


Steam Hammers, Centrifugal Pumps and Gas Apparatus. Jj] KNOWLES IMPROVED COMPOUND C°NDENSING 










UNI 





INQUIRIES SOLICITED. TE = =** S, ETc Wet it 
93 __93 Liberty ¢ St. New York. 44 Washington St., Boston. CRETE 










DEANE. 


Pumping Machinery, 






@ Dean Bros,’ Steam Pump Works 
INDIANAPOLIS, _ 1ND. 




















ae h r DUPLEX PUMP. SINGLE. “ol 
FOR ALL DUTIES. * i aca Bric 
THE DEANE STEAM PUMP CO., FOR ALL PURPOSES. a 





HOLYOKE, MASS. 






SEND ror CATALOGUE 

AND PRICES. Ne ee 

NEW YORK, BOSTON, CHICAGO, PHILA 
DELPHIA, ST. LOUIS. 


or aL Lae If you are a USER of Steam 
Send for catalogue. eae : Pumps please read opposite 
WHAT USERS THINK OF THE page carefully. 


HALL DUPLEX STEAM-PUMP 


"* Lar using two of your Duplex Steam Pumps constantly for the last half year, for both hot and cold water 
and must say that they give the bost satisfaction. For noiseless running, bigh lifting and force 

































rey excell 
all pumps I formerly had. FR. BAUMER [Sy rac use ie Y ee arose 
The two 12in. x 6in. x 12in. Duplex Pumps bought from you last summer have given us entire satistaction im ’ ‘ 
One of them has been in constant use in oar Piamond State Mill, the otber in the old Ferry Mil. We will } a : 4 ie Eee Ss AG Bu Ly 


soon be ready tor the 4 in. x8 io. x 15 ip. Duplex Pamp ordere 1. D amond State Iron Co, Wilmington. Del. , 4 : - elu e OSALUB:M CHAN CSTs) 


HALL STEAM PUMP CO., 91 Liberty St. N. Y. 
FOR SALE AT FACTORY PRICES BY 


ET TL A A TS a NAIR r , p ‘ 
' | piesa eat A. Aller, New York; 8. C. Nightingale & Childs, Bost 
’ ‘ i Sa ae eae ~=“Mass. ; Henry I. Snell, Philadelphia. Pa.; Thos. J. Bel t 
Baca Z ; Co., Cincinnati, Ohio: Shaw, Kendail & 6 lo . Toledo, Ot 


Goulds & Avstin, Chicage ; Kennedy & Pierce M chy 
The oldest, best and cheapest centrifugal pump in the market, 


Co , Denver, Col.; Sheriff “ ‘epaerth, Bay ure 0, Pa 
& de- 
Vertical, Mag montel and Suction FE mee, capacity ranging from 100 to 40,000 gal- Joseph Baur, Manistee. M:ch. James Jenks & ( 
ons per minute. Address for Catalogues and ) Leitelt Grand Rapids, Mich. E F.Osborne, & Co ,St Pan 
“9 a Prices. Rey Mee f Minn.; Rundle, Spence & Co., Milwaukee Wis. - shas 
48 to 52S. West St Syracuse N.Y Py eee Jo.. Oleveland, Obie; rs & Emrich, atisporn. d; Forbes Lidde! & Oo.. Montgomery, Ala.; Bailey 
- ° 4 Oharleston 8. C.; Good Nortolk : Columbus Supply Oo. Columbus, O.; Pond Er ginee 
Sand Pumping Outfits a Specialty, y 7 ing Co. st Louis & Kansas O ity, Mo. "Ol ! 





@ troit,Mich.; Wickes Bros., Kast Saginaw, Mi oa: Aa p 
IRVIN VAN WIE, MAN’ F’R, Hendy Machine Works, San Francisco; The Geo. Wortb- 
. OS. coaehce to. "Minne polis, Minn.: H. D. Coleman, ‘New Orleans, La 
2 a NEW AND IMPROVED 
o 
Centrifugal Pump 
; ’ 
For Wrecking; Sand ties Removal of Ocean & River 


Bars; Sewage Works; Reclamation: Irrigation; Drainage. 
MANUFACTURED BY 


Joseph Edwards & Co.. 


Mechanical Engineers and Machinists 
412;414 & 416 Water St. New York 


Steam Pumps. 


os “Cataract” 


Dry Air_Compressors. 


GUILD & GARRISON, 


BROOKLYN, N. Y. 

























Cyas. SooysmitH, President. Wa. Sooy Smits, Vice President 


SooyvsmitH & Co., 
CONTRACTING ENGINEERS (Incorporated.) 


Design and Build in every part of the country, Bridge Piers, Difficult Foundations, Sharts, Subaqueous Tan 
nele, ete. 






Sole Proprietors and Manufacturers of Andrews’ Patent Improved 
Anti-Friction Centrifugal Pump 


Poetsch Freezing Methods Patents. 
This method, now in use in Europe, renders easy practicable under water operations hitherto impossible 
gnoh as Subaqueous Tunnels, Deep Foundations, etc. 


MAIN OFFIGE; 2 Nassau 8t., (Cor. Wall), New York 


Cooper's Spectficationsyof 






, re oe ESE PCP eer 
Tron and Steel Railroad Bridges, 25 cents.¢| FESS era ek ee anda ne 





PHALT PAVING FLOORS: 


ROOFS, CARRIAGEWAYS & SIDEWALKS 


BB OADWAYS and SIDEWALKS. 


fected Waterproof and Air- 
pon proof Cellars. 
sTRACTS AT LOWEST RATES. 
“ESTIMATES MADE ON APPLICATION. 


g Miles of 10th Ave. Railway 


. this paving. being the largest con- 
d with New York City. 


nade in 
- HENRY BOLZE. 


importer of Asphalt and manufacturer of Asphalt 


Parements. 506 East 89 Street, New York. 


fore laying Pavements write for list of 
~s of work done 












0. 


Established 1 


HUDSON CEMENT 
RIVER ey of First Quality. C0. 


Rosendale Hydraulic Cement 


fipped to any part of the United States, in cargo or car 
joad lota, Prices on application to 


4.8. BRICHAM, Sec. 95 Liberty St., New York. 


“[NION AKRON CEMENT CO., 


Sole Manufacturers of the 


AKRON CEMENT, 


(Star Brand) 
tedequal to any Hydraulic Cement manufac- 
=. this country Papeete adapted for CON- 
CRETE ana use UNDER WATER. Capacity of works 
[M0 barrels daily 


Office, 141 Erie St.. Buffalo, N. Y. 


CALVIN TOMKINS, 


Ceneral Construction Supplies. 


fomkins Cove Con- Macadam Stone 


crete and 
“Old Newark ” Co’s Cement & Plaster, 
Brick by cargo, Lime, Building Stone, Ete., 
387 South Street, New York, 
od Building Material Exchange. 65 Liberty St.,New York 
so’clock, daily. TELEPHONE, No. 731 SIP’..1NG 


LAID WITH 


VAL DE TRAVERS 


ROCK ASPHALTE. | 


Duratie, Fireproof and smpervious. | 


For estimates and list of works executed, apply 


The Neuchatel Asphalt Co., Li | 


265 BROADWAY, NEW YORK. 
HENRY R. BRADBURY. Manager | Lafarge French : 





ENGINEERING3NE WS 


JAMES BRAND | 
7 Burling Slip, | 
NEW YORK. 

P. 0. Box 1098. | Sele proprictors of she maincs of Seyssel 


f Railroad Stations, Public | 
Buildings, Stables, Cellars, &e, | 


| 








| Josson(Antwero Portland.) | 


ND FRANCIS STREETS 


PROVIDENCE. R. I. 


MANUFACTURERS oF 


WATER ENGINES 


With or without 


Special 
Machines for 


Automatic Governor or 


CRANES, BRIDGE BUILDING AND MINING WORK 


Etc. 


Built 
to order. 


| 


ROLE AGENTS FOR | | 


| BURHAM(ENGLISH PORTLAND,) 
FEWER (GERMAN PORTLAND. ) 


Importer of the following Cements. | 
Keene’sSuperfine. | 
Keene's Coarse. | 


Benham Hydraulic Motor Co. 


CORNER GASPEE 


| 


Reversing Gear for Running Dynamos, 
Printing Presses, Elevators, 


Heavy Hydraulic Engines a specialty. 


ESTIMATES 


FURNISHED ON APPLICATION, 


| 


IX 





COMPAGNIE GENERALE 


Asphalte:+Tranca. 


117 Quai Vaimy Paris. 





W.H.Delano,Director. Leon Malo, Con. Eng 


Architects and Engineers are wested to specify 
for Seysse! Rock Asphalt,for sidewalks, fire-proof roofs, 
water-tight floors, sanitary celiars, etc.: also Com- 

Aspbalte, for roadways, the werk to be 


E.H. WOOTTON 


35 Broadway, New York. 
General Agent for the United States 4 Canada 


Lesley & Trinkle 


(Successors to 
J. Cambell, Harris & Co.) 


done by 






sendale Cement. 

Giant and Saylor’s Por 
land, improved Unioa, Im 
proved Anchor, Union, An 
chor, Copley and Egypt Ce 
ments. 


- —_ Fairmount Ave. Wharf, Phila. 
| WALPOLE 


} 
| 
} 


MORTAR BLACK. 
THE ORIGINAL. 

The best in use and the only one that has 
stood the test of time. It improves the mor- 
| ar, and is cheaper and better than Lamp- 
black. Beware of imitations and use ont 
the “Walpole.” WALPOLE DYE & CHEM- 
ICAL WORKS, Importers and Manufacturers 
{of every description of Dyes and Chemicals, 

| #4 to 46 Oliver &treet, Boston. 


New York Cement Co., 
Manufacturers of first quality 
ROSZNDALE. HYDRAULIC CEMENT. 

&@ Comparison of tests and quality invited 


Correspondence solicited with engineers, con 
| tractors and dealers at home and abroad. 


TEOMAS MILLER, Jr., Sec., 
Office 5 Dey Street, New York 


LOUISVILLE CEMENT. 


The undersigned is General Agent for the following standard Brands of Louisville Cement: 
FALL= "MILLS (J. Hulme Brand.) LACK BiANVUND MILLA (River. 
SPEED MILLS, FALLS CITY WILLS, QUE UN CITY WILLS, ACORN MILLS 
B ACH DIANOND MILLS (Rallroad,) FEERW LEAF MILLS. 

This Cement has been in general use throughout the West and South since 1830; most of the 
public works having been constructed with it. Orders fer shipments to any part of the coun- 


try by rail or water, will receive prompt and careful attention. — Sales for 1887. 1,189,110 
Barrels. WESTERN CEWENT ASSOCIATION, 247 W. Main St.. Louisville. Ky, 
a 


ee ee ok G 


The oldest and mo-' 





Hydraulic 


CUMBERLAND 


CEMENT 


Descriptive Pamphlet free on application 


rehable cement work 
in Germany Cele- 
brated tor Uniform 
de ity of Quality. Fo 
particulars apply to 


Cumberland Hydraulic Cement Mfg Co 


67 William &t., Box 2713, New York 


Hurricane Isiand Cranite Co. 
DAVIS TILLSON. Proprietor. 
Quarrymen and Dealers in a 
Rough and Dressed Granite. 


Polished Columns, and Pilasters. 
EKstiméte: furnished, Architects and Contractors. 
sarge quintit es of Paving Blo ks onstantly on hacd. 


W. S. WHITE, Agent, 

P. O. Address Rockland, Maine. 
/PORTLAND CEMENT 
PIPE & STONE COMPANY 


| Offer 2@ miles of Best Sewer Pipe which 

| 18 the straightest, Smoothest and most Dur- 
able ever made. Machinery and moulds of 
the Stockwell Patents also for sale. Office, 26 
Plum St., PoRTLAND, MAINE. 


DYCKERHOFF 


PORTLAND CEMENT 


{s superior to any other Portland Cement 





woe’? GIBBS PORTLAND CEMENT. 


itis the most Econom ‘cal to use and comparisons are Invited with other brands. 
Extract of paper read before Am, Soc, C. E. sent on application, 


Howard Fleming “\..;c-, 23 Liberty St.,N.Y, 


& importer 
BLACK CROSS & LAGERDORFER | ROMAN' AND KEENE’S 

PORTLAND CRVMENTS | 
| 





ISEWERLN, 


ava LA 





THE BEST PAVEMENT MADE. 
900,000 ft. =4inge: 





| GRANOLITHIC 


STETTIN “Sate PORTLAND CEMENT |“'**2* everest Test: Pasictn nna e oem 





MATT TAYLOR & SON, Swidsrutecatecl-Semvant™ | mals "Gerul th Ttinopilt ead Ri 
ao ' } . sent on application, 
S NO SUPERIOR. 78 William St.,N.Y. Sole Agent, U. 8 


Send for Tests and Pamphlet to | 


Ersking W. Fisher, Welles B'd'g. 18 Broadway, | 
NEW YORK. 


MAHOGANY AND CHERRY STAINS. 


Superior to any stains yet introduced for 


Ohio River Vitrified Sewer-Pipe. | 
_ FLUE LININGS AND TERRA COTTA, \intefic®, work and finishing. Can be an- 


| not detect the stained from the natural wood. 
BROTHERS, 


Send for circulars, giving full particulars to 
ANDERSON, Hancock Co., W.Va. | 


the sole manufacturers. 
Walpole Dye & Chemical Works, 

j importers and Manufacturers of every 

| description of Dyes and Chemicals. 


44 & 46 Oliver street, Boston, Mass. 





SEWER PIPE 
ie 


ANDERSON 
TERRA COTTA 


Files for Engineering News. 


We ean supply Files or Binders for Enat- 
NEERING News, eacn File or Binder holding | 
twenty-six numbers—halfa year. The cover 
has “ENGINEERING NEws” embossed on it in 
arge gilt letters, making it quite o~n°men- 
tal, They will be delivered eat our office on 
he receipt of sixtv cents each, or sent (post 
vaid)to any P. O. in the United States. on 
the receipt of seventy-five cents each. The 
Usual pri-e is $1.00, 





Send for Illustrated Catalogue, etc. 


UTICA HYDRAULIC CEMENT. 


The under signed are General Agents for the James Clark and Black Ball Brands 
of Utica Cement in general use throughout the west for the past 40 years—specially 


} ‘ . ° ‘ 
adapted for Sewer, Water and Gas Works. Capacity 2000 Barreis daily. Used ex- | Eng neering Structures 
elusively forthe past 20 years in the Granigyeon of poe Gre miles cf Roworg, in 
i » YSompanies of thesame city, D . 
jaa A nufact ed in “ Orders will receive prompt and careful 


try. 
“MEACHAM & WRIGHT, Geni. Agts 


98 MARKET ST., CHICAGO, ILL. 


HYDRAULIC ELEVATORS 
and WATER MOTORS. 


Send for New Catalogue. 


Tuerk Hydraulic Power Co., 
CHICAGO: 39 Dearborn St. NEW YORK: 12 Cortland St. 





SELECT PLANS OF 


| draulic Cement man FOR 


TRACK. ¢ 


For Sale at this Office 
$2.00. 








'RAILROADS AND HIGHWAYS, . 
AS ACTUALLY CONSTRUCTED. 
DIMENSIONS, QUANTITIES, 
AND COST. 
By Richard B.Osborne,C.E£.,M.1.C.E.1. 
PRICE $5, POSTPAID. 
For Sale by 
ENGINEERING NEWS PUBLISHING CO 
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HIERSEY METER COMPAN) 


CHARLES H. HERSEY, President. FRANCIS C. HERSEY, Treasurer and Manager, 
JOSEPH B. CROSBY, Vice-President, ] JAMES A. TILDEN, Superintendent. 





MANUFACTURERS OF THE 
ie me y ] A TINTS Fats 
J.A. VTITL.DEN, Patentee. 


Corner EF and Second Streets. 
SOUTH BOSTON, MASS. 





——__¢—____. 


The Hersey Meter is now in the hands of nearly every Water Department in the United States using 


water meters. 


It has been approved and adopted by many of the largest cities and is therefore no experiment, 
It has had the test of Service for more than three years, 

It is the most efficient meter because it will collect the full revenue for the amount of water sold, 

It will collect the Most revenue for the Water Department because it will make the least number of stops, 
It is the Cheapest meter because it is lower in first cost than any other. 

It is the cheapest meter because it can be maintained in repair for a term of years for much less thu 


any other. 


i i ’ - . . 
The Hersey Meter is a practical all-around meter superior to a Piston or Rotary and combining the 
advantages of both. 
SEND FOR DESCRIPTIVE CIRCULAR AND PRICE LIST, 

















THE SHEDD WATER METER.| THE 


(BI-LOBE.) 
Devised by J. HERBERT SHEDD, M. Am. Soc. C. E. Ap- 
proved by the Boston Meter Testing Commission. Made by 
FALES & JENKS MACHINE CO., Pawtucket, R. I. | 





Address CONSTRUCTED 
SHEDD WATER METER Co., __ AUAPIED ENTIRELY 
PROVIDENCE, R.I. | and USED a 

WATER METER CO..,| — Non-Corrosive 

(Established 1868.) WORCESTER, MASS. | Department  Cieaeimenege 

ROTARY AND RECIPROCATING PISTON ine Bolts, Nuts, 
Caps, Etc. 

WATER METERS. Dic tus nag 





aso PRESSURE REQULATORS vee NEW YORK. 


STEAM, WATER AND NATURAL GAS. ’ eae he 
Steam Gongs. Chronomete rs and other valves for steam fittings. Patent Band Taps and This meter has but one displacing member, and that ot 


‘ittings for Water Pipes and general Hydraulic Works. - . » oor . ° ‘ 7 
DS aunSnEEY “EES —j\ unimportant dimensions, consisting of a simple disc oscil- 
Peerless Recording. Gang ge. lating between a pair of cone frustra. Consequently, as it Is 
-~THE ONLY— » ~ . aw =e 

not confined between fixed plates, foreign matter may pass 

Practical and Durable Gauge. et ie , nat: die, dea 
without interfering with its action. And yet the displa 


Specially made for WATER-WORKS. Recording 


GUN METAL. 











all variations of pressure on Mains ment is absolutely positive and unintermittent. The 
5. P. JONES, se Reston, Mass. | Meter,as a whole, is practically frictionless and offers no extra 





WRITE FOR CIRCULAR. obstruction to the flow. 


DYGKERHOFF PORTLAND CEMENT DESCRIPTIVE CATALOGUE ON APPLICATION 


Is superior to any other Portland Cement made. It is very finely ground, always ee 


anc d reliable, and of such extraordinary strength, that it will permit the addition it = per 
ent. more sand, ete.. than other well known Portland Coments, and produce the most | THE WA TER-WASTE PREVENTION COMPANY, 
durable work. It is unalterable in volume and not liable to crack 

6,000 barrels have been used in the foundations of the Bartholdi Statue of Liberty, 


and it has also been used in the construction of the Washington Monument at Washington. 143 Nassau St., (Potter Building) New York. 
Circular with Testimonials and Tests seni on application, JOHN THOMSON, President. F. A. LOVECRAFT, Trea 


) . THIELE, 78 William Street, NEW YORK, 


Sole Agent, United States. 
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nA most cites of Omerica,.ay much water is wasted ag, is used. 
1) parison of the Statistics of water congumption where meters are 
used, and where they are not, will shew that thig statement is with- 
in the truth. 

(hief cause of this waste i is that at all times, and inall sea- 
sons, LEQKOGE is going on in defective Fixtures. 
Besides, during hot 
| ee -summer days , thoughtless servants leave faucets open 
1 to keep the water cool ; and fountains and _lawn- sprinklers and Sune 


like are allowed to play without restraint. 6 \ 
if On cold? oe 


winter nights , too, the.houye- 










holder, veforearctinns ee 
on hig tapy +o prevent freez- 


| 
| 
| 
| 
nt. ee : 
H quieting his congcience by 


ing in the badly-located pipes; 
assuring himself that all hig 


neighbors do it too, anod— =i pot just one more will make , 



































> Rel) eer iD A 
0S, no difference anyway . SommnT ; 
| | se ere is, Butione means of making, i 
han people uniformly careful about Wa) 77 t tele plumbing , and economical with j 
+heir water.. That | 1g. GO RW by measuring the-amount+ of water q 
the PE, Mle Sim LG 4 
| used " — consumer. i Aig 5 ; 
co ji) 53000 of our meters 
My, é DPUL E 
if, fry ZL, Wal Tet WOE 
A a sale. to dole. 
“7 f2.. - f, 
; Abtinl ltl a 3 
s Q a Oe 
D je as 
| 5 i City ENGINEER'SBOFFICE Z , & 
Nae : J CITY HALL, ZY Z 
lad - adrth. MHD DW Z 
ip poet ly pop $e “ Provipencs, Roi March .17th=>_. 168-7. Z,, * Ze 
i Gitli ante Wir ——— no. Z¢ 
oA hifre Nerinrvritnd “he Wee nee eel *“John.C.3Kel ly" Esq. , P a 
ae Cs a>. pu AL 4 e 4 f G Prest.gNational Meter Co.,. New,York. Ze 
S Z 
rH A. Bax Ath beh it = os Z Oear Ste: Zt 
Yi} fas: fun an eee? os fini < In- replyito your favor’1 have to Z, @. 
ff f ; J n Sf 
Ep ts COAL ALN AS LABGUP ILA hy wat Ue : say. that gl consider, your meter phe best .ia the e€ — Z 
. 7 =Y a ee 
VY y’ rater Y market. Ourglong continued use of f% confirms on 
' , A a eg 
wiA 3 Misfits ect Z 
Pe a 4 “ 
, LO o ee GY ; Yours “respectfully, Ys Z 
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td “National METER Co 

\ \252 Broadway . New York. 
Represented by cnt descents = 
Rumsey Mfa.Co. StLouis, Mo. Jas.B-Clow and fon, Chicago, Ill. Merrie, Verhuge and (0. Cincinnatt, O. 


J bb no London ,& 9. 
as a an al onoon,en ST = , PIPL oe me 


John(. Kelley, | 


President / } 
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WHITTIER MACHINE COMPANY 


SUCCESSORS TO THE 


Boston Machine M’f’g Co., 


Manufacturers of the original 


COFFIN VALVE 


—FOR— 


WATER, GAS & STEAM, 


Fire Hydrants, ‘ 


POST and LOWRY 


Check and Foot Valves, 


SLUICE 





GATES, 
and all kinds of Service Supply. 


IRON and STEEL BOILERS, TANK WORK, 


Works: Cranite. ae First St. 
SO. BOSTON, MASS. 


SPRINGFIELD FOUNDRY CoO., 


SPRINGFINLD, MASS. 
STANDARD SEWER 
MANHOLE. 








with 24 in, Opening. It is 
ofsaufficiontstrength to bear 
the weizht of the heaviest 
loaded wazon having been 
thorougiily tesced for years 
The covet tre D ly traced 


underneath and is perfor , 
ated by twenty-nine L's: it 4 ug 
holes, If p eferred, the ; 

eover can be fuinshed § 


without these boles, or in 
the formof a heavy gratis 
with slightly convexed top. 
With this grating the man- 
hole can be used for sewer 
inlets, or with still enether 
style of cover, nearly flat, it willanswer for the top of catch ba ins in the sidewalk. 


THACHER & BREYMANN, 
Submarine Engineers & Divers. 


Contractors for Submarine work of all kinds where divers are required. Recovering 
Sunken property 


Laying Submerged Pipes for Water,Gasand Sewerage a Specialty 
Estimates and Consultation promptly given. Oorrespondence solicited. 


= Office: Room 1, King’s Block, Toledo, Ohio. 
The Cockburn Barrow & Machine Co. | 


MANUFACTURERS OF | 











ES tABLISHED Lisa. 


A SCHRADER & SON, 


Manutacturers of 
Submarine Armor 


AND 
Diving Apparatus. 
32 Rose St.. New York. 


Imnrnved Rolt Helmet 








im DOMINION CREOSOTING WORKS 


Norfolk, Va., Office 59 Main St. 
Yellow pine timber of all dimensions 








NEW CONCRETE MIXER. 


a to 40 bleventh St., Jersey City, N. J. 


| Cross.7 ies and Piling Creosoted with 
DEAD OIL OF COAL TAR. 
By process approved and aecepted by U. 8 
Goverument Engineers. 
Orders solicited. 


THE LEHICH VALLEY 


CREOSOTING WORKS, 


it — Goodwin Porth Amboy, N. J. Ww eo Berg 


| Lumber, Piling and Ties creosoted with DEAD OIL OF 
4 


{ = = | COAL TAR. Creosoted timber furnished 
CONGRESS ST. BOSTON. 
ORS AEE 








Capacity 400,000 feet B. M., per month. Cylinders 80 feet 
long. Direct Railand Water Communication. 


THE EPPINGER co . RUSSEILI. | 


CREOSOTING WORKS. 


FOOT OF SIXTH STREET, GOWANUS CANAL, BROOKLYN. 
New York Office, 160 Water Street, 


timber for ail i. Approved by the * * Committee 
Society of Civil Engineers. 


w@ other pasects 


YVUI 









. 7 : : - ‘4 R. R., Pou 
Timber Creosoted by our improved process. Creosoted Piles and Railroad Ties furnished | PBiladelphia, Philadelphia & Reading 
GEO. 8, VALENTINE, Manager, 
Introduced in 1838, and up to 1886 DEAD OIL OF COAL TAR is the only known product that will preserve 
We use only the best DEAD OIL OF COAL TAR which has stood the tests 


since 1438, and is to-day the on!y known product that has successfully withstood the ravages of marine, and 
prevented and added strength to timber. 
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SPEC'AL CASTINGS for SETTING FIFE Hypa, 
SO THEY WILL NOT FREEZz. 
Non-Freezing “* {yi liye. 


No Dead Ends “*y"yin 0: 


ly changi 
w 


Practicable™" trench hydra 


of wate 

The specials are coated fron casti 
can beused with any make of hiaydray 
and are manujactured by 


BASSETT BROS., 298 Main St., Buffalo. ¥! 


Send for price list. 


STAND PIPES FOR WATER WORKS 
TANKS AND STEAM BOiLEs 
OF STEEL OR IRON, CONTRACTED FOR BY THE 
UNION IRON WoORES co. 


SuccessorstoALFRED WEBB & CO. 
CHATTANOOGA, TEN 


suizers §~STAND Pl PES, steamsoues 


as, wh 
4" 
m 





EAST BOSTON, -~— - - = Wass: 
4. ¥. MUFFETT. M,C. MODGRINS, ¢, KB. 4, V. CLARKE OLE 
MOFFET , HODGKINS & CLARKE, 


s Y s . v 7 r ’ 
HNGINEERRS ANDCON TRACTOR: 
WATERTOWN, N.Y: 
F. A. HINDS, - - - Consulting Engineer. 
SPECIALTIES : Construction of Water-Works, Gas Works, Electric Lizhti 
and Sewerage in Cities and Towns, Also, general Railroad Enginecring 
and Construction, Plans, Specifications and Estimates prepared, 


New York Office 34 1-2 Pine Street, Wm, Henry Baldwin, C. E., Manage 





D. W. Hitchcock, Chairman, Jas. S Kuhn 
E. C. Converse, ViceChairman. H.M. Payson & Co., Portland, Me. W.S. Kuhn 


American Water-works & Cuarantee Co. 


LIMITED. 


PAID UP CAPITAL $500,000. 


OFFICES; McKeesport, Pa, 104 John Street, New York. 70 Federal Street, Boston 


NERAL MANAGERS OFFICE, ENGLISH BLOCK, PITTSBURG, PA 


SPE UVILD and AINTAIN WATER-WORKS, CAS WORKS, ELECTR! 
CIAL TIES: 8 and Sew ERACE in Cities and Towns by Franchise or Contract. 


WUOD PRESERVING WITH WOOD GREOSOTE OIL. 


Office Carolina Oil & Creosote Co. Wilulagion, N. C., Jan. 1, 1886 
The Carolina Oil and Creosote Company, located at Wilmington, N. C, i 
the sole proprietor of the patent for manufacturing Wood Creosote Oil and inje 
ting satd oil into wood, which ts guaranteed by the company to preserve the wovi 
against the ravages of the teredo worm and other insects in salt watera 
well as againstdry and wet rot. Wood properly prepared with Wood Creosott 
Oil is recommended by the Company for Street Paving, Railroad Ties, 
Bridge Timbers, Trestles, Telegraph Poles, Fence Posts, aes. 
for Piers and Wharfs. Being located in the largest pine section in the wor: 
and manufacturing our own Creosote Oil, the Company can fill the largest orée 5 
with satisfaction as to price, quality and despatch in delivery. We refer, 
bermission te 


Financial Agents : 


Gen. Q. A. Gillmore. U._8. Engineer Corps; Capt. W. H. Bixby. U. 8. Engineer Corps 
Wilmington. N. C.* Dr. John B. Hamilton, Surgeon Genera! Marine. Hospital Service 
Oo!. W. L. Trenholm. Comptroller of the Currency: Capt. John F.Devine,Geni, Supt. Atlant é 
Coast Line, Wilmington, N. C.; Senator M. C, Butler, Senator P. B. Piumb, Senator Warner 
Miller, Hon. Geo. West. M. C 






“For further particulars address 


LUDWIG HANSEN, Gen. Supt., Wilmington, N. C. 





REFERENCES: 

Reference is made to the followmng. beings fe* o 
those who have used our timber since 1879 nie 

For DyKEs.--Gen. Newton, U.S. A., Gen. © esPi® 
U.S. A., Gen. McFarland, U.S. A. Gea 

For BREAKWATER.—Gen. Roberts, U S. A., Geo 
Macomb, U. 5. A., Gen. Weitzel, U. & Co 

Fon Wuanrs—Gen Abbott, U.S.A. “fiosd dley, 
Costa Rica, National Storage Co., New Yo _ 
ment of Docks, New York, Tam pa Bay R. K Fis., 
8. Asserson,C.7 , Brooklyn Navy Yard, N.E.R.R.. KR 
on. Grand Trévk R. R., Canada. Lehigh \ alley 


PFiee 


Juragua Iron Oo., Cu 
For BripGes.—N. Y. Brooklyn Bridge, _ York, A 
P. Boller. C. E., New York SEw- 
For Biocks.—J. T. Pierson, Hayti ” Fos 
onthe Preservation of Timber” of the American | ERs.—A. B. Hill, ©. E., N. H, iS J. Teb 
For UxpERGROUND’ Conpurts,—N. Y. 4 ¥. 
lyn, ; . 
For Dry Docks.—J. & J. Yorston, Pictou. N.5 
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HE WORTHINGTON HIGH DUTY PUMPING ENGINE 





The most economical. The most durable. The most reliable. The easiest 
anaged. Adapted for direct pressure, stand-pipe, or reservoir service A record of over 100,000,000 duty 


er exacting and difficult conditions. 





~~ 


IC 


~ER 


‘TRI 





é Requires no heavy or expensive foundations. Automatically adapts itself to 
vcf/ny Changes of pressure in the force main. 

ae This engine will do as much work with 100 lbs. of coal, as any other form of direct acting engine will with 140 lbs, 

SOL 


os This improvement in the Worthington engine can be put on any Worthington engine already built, at comparatively small 
ing M™epense, with an increase in duty corresponding to above difference in coal consuption. 














a Location. Contract Capacity. Contract Capacity 
9 ew ry Mass., - - - - 5,000,000 gallons in 24 hours. West Middlesex, London, F nel and. - - 21,000,000 gallons in 24 hours 

vravesend, N. Y., . - - - 2,000,000 Northampton, E negland, - . 3.500 000 te 

ontreal, bX ; : - 12,000,000° * a Portsmouth, England, - - : - 5,000,000  * “ 

biogton and Roc kland, Mass., - - 2,000,000 e = New River. London, England, - - 10.000,000 - “ 

‘kensack, N. J., - - - - 5,000,000 2 e New Tork City, - - - - - 5,000,000 “ “ 

renport, lowa, be a ~ - - 5,000,000 = - N. Y.. . : i a ‘ 5,000 000 “s “ 

lar Rapids, Towa, - - - - 2,000,000 o rr Laneaste ze Pa., - - - - - 6,000,000 . “ 

‘umetand Hecla Mining Co., - : 10,900,000 = = Minneapolis, Minn., - - ° 30,000,000 es “ 

*tSurrey, London, England, - - 1,000,000 es a: Norristown, Pa., - - - - - 5,000,000 _ “ 

elsea, London, England, - - - 18,000,000 it a Atlantic City, N. J., - ° - - 5,000,000 - os 

e oo ‘mouth, England, - : r 2,000,000 ne . Akron, Ohio, - - - ; - 3,000,000 “ “ 

twiford, England, - - - « 2,250,000 “ = Leavenworth, Kan., Vertical beam engine, - 6,000,000 - “ 

of lessa, Russia, ° : « 9,000,000 . - Parana, Argentine Rey mublie, : - 4,000,000 s - 
4 Total daily pumping capacity in service and under contract, 200,750,000; and of the original form of 


a Worthington Pumping Engine over I ,400, 000,000. 


We are prepared to contract for direct acting Worthington high duty vertical pumping engines of various designs where from the situation and 


* HP livons they would be preferred or necessary. 
. A pamphlet fully:descriptive of this engine will be mailed to those desiring more specific information concerning it. 
4 


Henry R. Worthington 


Now York 














—— 
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Wanted.— young man, 22 
: years oid recently graduated fror lead- 
ing College wishes position with Engineering 
firin for fleld or office, or with Railroad Com- 
pany as leveler, rodman or in any capacity 
with prospect of advancement. 
a fair draughtsinan and is energetic and 
sober, Address J. I., care of Lngineering 
News. 19-3t 


Advertiser is 


Wanted. —One copy each of 


the following numbers Engineering 


News, 25 and 39-1886, and 42, 1847—Address 
ROBT, GILLHAM, 11009 Broudway, Kansas 
City Mo, 19-3t 
g “ir . . 
W anted.—Transitman, — with 


education and experience, wants posi- 
tion for eld work, or field and ollice work 
combined, Isa very fair draughtsman. Sat 
isfactory references given. Address C. B., 
Care of Engineering News 17-4 


An open competitive examin- 
ation of applicants for appointment un- 
der the Board of ElectricalControl as Electri 
eal Expert, Inspectors ot Electrieal Conduits 
and Laspectors of Underground,Conatruction, 
will be held at Room 21, Cooper Union, New 
York City, Tuesday, May 22ud, commencing 
ut 10 o'clock, A.M. Biank applications and 
other information may be had on application 
to the Secretary of the Civil Service Commis- 
sion, Albany, N. Y. 
JOHN B, RILEY, Chief Examiner. 
Albany, N. Y , Mag 6th, 1888, 19-2t 


Weanted.—An English Engi- 

neer, specially experienced in Gas En- 
Zines, a member of the Instituce of Mechani 
eal Engiveers of Great Britain, and qualified 
in desizn, practical construction, and work- 
s op management, desires a responsible vo 
sition in an engineering works inthe United 


States Exeellest references, Age thirty 
eight. Now employed in Canada, Address 
J.J. B., oflve of Engineering News. 19-4! 


W anted.—A position on water 


works eitheron construction or maiu- 


tenance, Three years as superintendent: 
graduate of Eogineerin School. Best of ret 
enees, Address F, E. sM(TH, 8 erting, Lil. 


10-41 


W anted.-- Young man 22 years 
of age, with good technical education de- 
sired position on Railroad Engineering party as 
Will go 
Northwest preferred, 
Address STADTA, care of 
1s-3t 


rodman with prospects of promotion, 
most anywhere, West or 
Best of references, 
Enyinecring News. 


T )  . . 
W anted.—Position as Assist- 
ant Engineerand Draughtsman in some 
good bridge compauy. Good matnematician, 
least squares, continuous girders, iron de- 
tuils, graphics, ete., ete.; some experience, 
Address L., Box 1036, Deflance, Ohio. 14-151 


W anted.—-Second hand Gates 
Crusher No, 5or6, State age,econdition, 

location and price f, 0. b. ears, 

J.C. SAX TON, 52 Broadway, N. Y. 


19-2 


W anted.— Position as toreman 

Stone cutter, practical experience and 
thoroughly competent. Address THOS. 
COBURN,98 Irwin Ave., Allegheny City, Pa. 
Uf 


» 
Wanted. Assistant Engineer 
8 years, experience 5 on City Surveying and 
Sewerage, expert draught-inan, at present 
with a railroad company, Wants an enyage- 
ment. Address Topography, care Engineer- 
ing News, 19-3t 


y becca 
Wnted.— Position by exper- 
ienced man as Constructing Engineer or 
Manager of Gas or Water-Works. Has had 
experience in construction and management 
of both. No preference for any particular 
location orclimate, Address, WATER & GAS, 
eare Engineering News. 20-61 


Wanted, A young man 


would like a position on railroad or 
bridge work. Has had two years at a first 
class engineering school and several months 
of fleld) work. Thoroughly understands 
leveling and can run transit, Address W. C., 
eare Engineering News. 








Leveler or Rodman. A young 

man twenty one years of age who bas had 
acourse of engineering at college and also 
a years practical field work in running levels 
on engineering corps desires a position in a 
corps as leveler or rodman, Has some knowl- 
edge of transit work and is well educated. 
Wili go any where. Bestof references, Ad- 
dress SCOTT, care Engineering News, 20-2t 
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Benham Hydraulic Motor 


CORNER GASPEE AND FRANCIS STREETS 


PROVIDENCE. R. I. 


C0., 


MANUFACTURERS OF 


WATER ENGINES 


With or without Automatic Governor or Reversing Gear for Running Dynamos, 


Printing Presses, Elevators, Etc. 


Mateo, CRANES, BRIDGE BUILDING AND MINING WORK ,2u!4... 


Heavy Hydraulic Engines a specialty. 


ESTIMATES FURNISHED ON APPLICATION. 


Asphalt Paving Blocks and Tiles. 


_ For Streets, Sidewalks, Gutters, Railway 
Stations, Stables, Cellars, Breweries, 
fay Areas, Etc. 


MaTeriats.—Crushed Limestone and [rin- 
idad Asphaltum, subjec.ed to a pressure of 
—_ peewee to the square inch at 250° (Fahr- 
enheit). 

’ Noiseless, non-absorbent and less costly than 

Merdhal oT stone or any other durable pavement. 

WGT.14 CBs. Subjected _to 10 years’ trial. In 1887 over 
5.000.000 of these blocks and tiles were laid in Washington, Baltimore, Philadelphia, Camden, 
Trenton, New York, Chieago, Ete. Manufactured by THE HASTINGS PAVEMENT CO.., 140 
Penrl St.. New York, N. Y.: THE ASPHALT BLOCK CO., 501 Chestnut St., Philadelphia, Pa. ; 
THE MARYLAND PAVEMENT CO., 5 Chamber of Commerce Building, Baitimore, Md. 

Licenses under fifteen patents for processes and machinery and exceptional facilities 
for the purehase of Trinidad Asphalt, to be used in making these blocks and tiles, granted 
by The International Pavement Co., 5 Chamber of Commerce Building, Baltimore, Md., or 


86 Equitable Building, Boston, Mass. ; 
7 a A Cz A Complete Manual of 
YA . MAIN'TENANCE OF WAY. 
ACCORDING TO THE LATEST AND BEST PRACTICE ON LEADING AMERICAN RAILROADS. 
BY W. B. PARSONS, Jr,, C. E. 
LARGE 8VO, CLOTH, WITH 123 ILLUSTRATIONS, $2.00. 
CONTENTS. 





*xX9X2% IN. 






X4X SIN. 











CHAPTER I.—Section Length—ForeeRequired—Track-walkers—Tools. 

CHAPTER IL.—Ballast—Metal Ties—Preserved Ties—Drainage—Cross Section Single 
Track Road-bed—Cross Drains—Cr ss-Section Double Track Roadbed 

CHAPTER ILl.—Rails—Joints—Chairs—Splices—Broken Angle Bars—Bolts—Nutlocks—. 
Spikes —Braces. 

CHAPTER IV.—Turnouts—Connecting Rods -Head Blocks—Head Chairs—Switch Stands 
—Switch Lamps—Frog Diagram—Turnout Diagrams—Cast Frogs— 
Rail Frogs—Crossing Frogs—Safetv Switches—Point Switches- Safety 
Switch Stands—Wharton Switch—Slips—Putting in Turnouts. 

CHAPTER V.—Fenees—Cattle Guards — Road Crossings — Signs— Bridge Tell-Tale— 
eee Blocks — Mail Crane — Tool House — Watehman’s Cabin— 
shanty. 

CHAPTER VI.—Gauge—Line—Surface—Centrifugal Foree—Super-Elevation — Widened 
Gauge — Track Work According to Season — Distributing and Re- 
placing Ties—Ballasting—Tamping—Level Board—Adjusting Curves 
—Shims—Diteching—Handling Rails—Grassing—Snow. 

Sent post paid on receipt of Price by the 


ENGINEERING NEWS PUBLISHING CO., 
TRIBUNE BuILDING NEw York. 





SELECT PLANS OF 


ENGINEERING STRUCTURES 


FOR 


RAILROADS AND HIGHWAYS, 
By Richard B. Osborne. C. E.. M. I. C. E. I. 


PRICE $5.00 POSTPAID. 


ENGINEERING NEWS, Trizsune Buttpinc, New York, 


L. E. COOLEY, 


Civil Engineer, 
171 La Salle St., CHICAGO, ILL. 
General Engineering Practice: Water and 
Sewerage Systems, arbors and Water- 
ways, Bridge Locations and Foundations, 

Expert Tests, etc. 


_Consuitations, examinations, and reports. Plans es- 
timates and specitications. Supervision of work. 


| R. FRANK HARTFORD, 
Consulting Engineer, 


For Hydraulic and Sanitary Works. 
Plans, estimates and specifications pre- 
pared. Work superintended. 


CITY HALL, MEMPHIS, TENN. 


eT TT 







REDGING IN THAMES RIVpp 

Engineer Office, U. 8. Arm. 2 
Army Building, cor. Housti, 2) 
Streets, New York, May 14, jssx 
posals in duplicate for dredying jy the 
iver, Conn., will be received at 4; icomn 
twelve (12) o'clock, noon, on Tyra, 
1888. Further information, 
forms of proposals can be obtaiy 
office. D. C. HOUSTON, Licur c. 
neers, or 


Notice to Contractors. 


Bids will be received up t5 Jy, 
o'clock P. M. for the following: me 
salt glazed vitrified earthen pipe 
diameter, (2) The laying of the 
trom Spring Dell to the City 
Water pipe from 12 in. to 4 in. in «i, 
cast-iron, cement or other materia) 
gate weight in iron, about w0 tons 
drants and Valves for same. Spence 
of the above are now open for inc: 
the City Building, ; 

F. W. MATTHIESSEN y, 
La Salle. Iil., May 16, 1888, — 


Globe Special Castiy, 
FOR WATER-WORKS 


(Patented. ) 
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PREFERABLE 
REGARDS STRENG 
FIRST COST 4¥ 
CONVENIENC 
HANDLING 





Builders tron Foundry 


PROVIDENCE, R. |. 


Adopted in 1887 by more than lw Tos 
and Cities. 


FOR SALE. 

A lot of 40 standard dump cars, ing 
dition. 

Capacity, 4 yds; diameter of wheels, 8: | 
diameter of axles, 3% in. Outside bear 
Revolve fiom side to side. Will ve ¢ 
cheap on application to 

J. C. SAXTON, 
52 Broadway, New Yo 


TRANSIT STOLEN, 


Buff & Berger. 1a, No. 613. all brigh' tn 
except standards which are imitati 
Fifty dollars reward for is recovery 
dress W. W. BRIGDEN, Battle Creek. Mi 
20-2t 


20-6t 


GROWN METERS FOR SALE 


For sale at twenty per cent. discount Cr 
Meter which have been taken in exchas 
and have not been used, latest patent & 
number. 

Sizes, % in., % in., 1 in. and 2in. 
Address 















HERSEY METER CO., 
South Boston, Ma 


= 
of.e8 
SHE 
5 cits g 
g 
“OF 
E. 4H. T. ANTHONY & CO. 681 Broadway. N. ¥. 


A RARE CHANCE 
HISTORY OF THE ST. LOUIS BRIDGE 


“The most valuable work of its ki 
which has yet appeared in America’ '—G0 

“The record correct, the drarring accurd 
the description clear.” —J AMES B. EaDs- 

§. Morison, (in 1882). 

The copyright of this book was the Jil 
property of Capt. James B. Eads and mss 
Less than three hundred copies remaio U 
sold, and since the death of Capt. Eads it 
been decided to sell them off at a reduce 
price. Until further notice, the -* 
bound in cloth, which formerly sold ! 
twenty dollars, will be sold for owe 
dollars. For better bindings: in oe ® 
Russia $14.00. In one half Russia and ©! 
edged, $15.00. 

The book securely packed will be sent 
express on receipt of the price, or it ¥ 


sent C,0.D. aw WOODWARD, 
Washington University, St. Lou's 
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the Holly Manufacturing Co. 


LOocEHPFPrORT, NM. WY., U.S. A. 


proadway, New York City. 27 Federal St., Boston, Mass. Home Insurance Building, La Salle St., Chicago, 11. 


cf THE GASKILL HIGH DUTY PUMPING ENGINE. 

tn@l ©The highest duty; Moderate cost; Low piston speed; Simplicity in design; Ease of 
wnagement: Best steam distribution; Best pump action; Uniform stroke. — Adaptability 

> Bgoevery conceivable service, Highest accredited performance by well known experts. 

RENG 

dry, 

, gore 

‘ 

. 

E, 





HORIZONTAL CRANK AND FLY-WHEEL PUMPING ENGINE. 





Although this engine has been before the public for only five years, about one hun- 


dred have pen sold of capacities ranging from 1,500, OOO to 20,000,000 
Gallons daily. 


“THE TOTAL DAILY CAPACITY OF THIS TYPE OF ENGINE SOLD OVER 
) 400,000,000 GALLONS. 


Bxpert Trials hawe been made as follows: 





YEAR. PLACE. | gg a | ae | EXPERTS, 
ry ; | Prof. D. M. Greene, C. E., Troy, N. Y 
1882 | Saratoga, N. Y. 5,000,000 | 112,899,983 |} 7. W. Hill, M.E., Cincinnati, O. 
1883 Saratoga, N. Y 5,000,000 106,838,000 Chas. T. Porter, C. E., New York City 
1884 Omaha, Neb 5,000,000 102,000,000 J. D. Cook, C. E., Toledo, O. 
1884 Columbus, O 10:000,000 115,400,000 T. R. Mendenhall, C. E., Washington, |). ( 
1886 Buffalo, N. Y. ' 5,000,000 125,907,297 Jno. W. Hill, M. E., Cincinnati, O. 
j 1886 | Leavenworth, Kan. 5,000,000 110,478,000 Thos ] Whitman C E St. Louis % o. 
ys 1886 Hyde Park, Ill. 12,000,000 110,600,000 Chas. Hermany, C. E., Lo.isville, Ky. 
a 1886 Kalamazoo, Mich. 3,000,000 102,728,884 Jno. W. Hill, M. E., Cincinnati, O. 
oa 1887 Lima, O. 3,000,000 110,482,946 J. D. Cook, C. E., Toledo, O. 
bo 1887 Erie, Pa. 5,000,000 122,442,491 F. A. Scheffler, C. E., Erie, Pa 
i! canines of ( Prof. R. H. Thurston, Cornell University, Ithaca, NY. 
- 1887 Chicage, Il. 12,000,000 102,000,000 |< J. S. Coon, C. E., Burdett, N. Y. 
a each. ( Jas. N. Warrington, C. E., Chicago, Ill. 


1887 Phila., Pa. 20,000,000 | 125.022,730 | John E. Codman, C. E., Phila, Pa. 







The Holly Manufacturing Co. is prepared to contract for horizontal or vertical pumping engines, of any desired capacity 
guaranteeing the highest duty with moderate steam pressure. 
Pamphlet mailed on application, 
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THE PHOENIX BRIDGE CO, 


Successors to Clarke, Reeves & Co. 


PHCENIXVILLE BRIDGE WORKS. 


ENGINEERS AND BUILDERS OF 


410 “Walnut St, 
49 William St, 
Pheentx ville, Pa. 


ee> Enidges, Viaduets, Roos, Tura-Tables, Ete. ¢ 


SPECIALTIES: 

m Accurate workmanship; 
the use of Double-Re- 
fined Iron:no welds; 
Phenix Upper-ehords 

ee and Posts; the best form 

. —— Sen. BaIOees of Strut known. 
DAVID REEVES, President. 


J F. ANDERSON. 


ADOLPHUS BONZANO, Vice-Pres. and Chief Eng’r, 
ANDERSON ct BARR, 


ALL WORK DON 

ON THE PREMISES 

—FROM ORE TO 

FINISHED BRIDGE 
Illustrated Album 
Mailed on receipt of @ 


WILLIAM H. REEVES.Gen. Supt. FRANK T. DAVIS. Treas 


Cc. GO, BARR 


mime eee AND tie a 


ee ves 
HUOSON RIVER TUNNEL oo 


ATCHAFALAYA BRIDGE, T.XAS PACIFIC LAILW.AY, 
=P ECIAL TINS 


Pneumatic Work, Deep Foundations and Tenitling 3 in Soft Materials, 


OONTROL THE PATENTS FOR THE AUTOMATIO 
Address, 


SMITH BRIDGE COMPANY, 


Automatic Diedge tur 
Sinkine Oylinder 


TOLEDO, O. 


MANUFACTURE 


ALL KINDS OF 


BRIDGES. 


WM. S. DALY, 


PANIKL R. COFRODE. 


COFRODE & EVANS 


ENGINEERS AND CONTRACTORS, 


(Designs furnished If required.) 
Railroad Bridges & Trestie Work. Mill & Factory Bulidings, etc. 
POTTSTOWN, PA, 


J. BE. ROBINSON, 
Artesian Wells. Foundation Soundings, 


FoR BRIDGES AND =A VE BUILDINGS. 
Robinson’s Patent Cylindrical Caisson 


FOR DEEP HOUMDATIONS and TUNNELING. References: Chief Eacineers, B. &0. 
>, RK. R, and Cities of Philadelphia and Boston. Address, 


2300 Market Street, Philadelphia, Pa. 


NIAGARA BRIDGE WORKS, 
BUFFALO, N. Y. 
Wrought Iron Bridges, Roofs, Turn-Tables and General tron Work. 


Office and Works; Forest Ave.,corner Niagara St. 
G. C. BELL &. J. FIRLDS 
W.G, COOLIDGE, R. A. SHAILER. ©. R, SCHNIGLAU. 


W. G. COOLIEDOGOE-& 44, 


ENGINEERS AND CONTRACTORS, 


DESIGNERS AND BUILDERS OF 
>a = 
bridges, 


Buildings and Substructures. 
cos@oms | PHENIX BUILDING,, 138 JACKSON ST., CHICAGO, ILL. 


WATTS COOKE, President. W. O. FAYERWEATSER, Treasurer. 
F. A. LEERS, Engineer. 


PASSAIC ROLLING MILL COMPANY. 


Works at PATERSON N. J. New York Office, 45 Broadway. 


BRIDCE BUILDERS. 


Wrought-Iron Railroad and Highway Bridges, Viaducts, Roofs, Depots, Turntables, Ele 
ted R. BR tk 
7 Wenufecturere of all kinds of Iron Work for Bridges and Buildings. Plans and Esti- 
mates furnished. 


LOULS P. EVANS. 


DREDGE AND ANDERSON SYSTEM OF TUNNELING. 
240 11th STREET, JERSEY CITY, N. J. 


BOSTON BRIDGE WORKS 


D. H. ANDREWS, Proprietor. 70 iby Street, BOSTON, Mass, 
DESIGNERS AND BUILDERS 0 


RAILROAD BRIDGES AND HEAVY WROUGHT IRON strp 
TURAL WORK OF EVERY DESCRIPTION, 


SUPERIOR WROUGHT ~— TURNTABLES A SPECIALTY’. 
Works on Grand Junction Railroad. Annual Capacity 5,000 Toy 


0. U, MORRISON, President. J.O. MORRISON, Secret 


THE COLUMBIA BRIDGE COMPANY. 


ENGINEERS AND BUILDERS 


| Of Iron and Steel Railroad and Highway Bridges, Viaducts, Trestles. Roofs and Tu 
Also Combination (Iron and Wood) Stone Arch and Wire Bridges 


OFFICE AND WORKS, LOUIE STREET, DAYTON, OHI 


The MASSILLON BRIDGE COMPANY 
A-J-SPRAGUE Prost. = MASSILLON, O.,F-4: SHARPNACK. s: 


H. A. WILLIAMS, V. Prest. esJ. H. HILTON, Engin 
Design and construct Bridges and Viaducts of Wrought Iron, Steel, Combination and Wood 
Also Iron Turn-Tables, Roofs and Buildings. and General Structural Iron Work 


Toledo Office, Room 7 Merchants’ National Bank Buildin 


THE VOSBURG TUNNEL F 


A Description of its Construction. 
Illustrated by 72 Engravings and Maps, 


°y.& Tr 





By Leo Von Rosennenrs, 


ast} 
TT 


retry 


ha 
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F 
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en TTT TT 


af 


Copies for sale at this Office 


Price $1.00 Postpaid. 
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=ING im0eEnm BRIDGE « MFG. Co. 


CLEVELAND, OHIO. 


By IRON. Steel and Combination BRIDGES. 


Roots Turn-Tables, GIRDERS, WELDLESS EYE BARS AND STRUCTURAL IRON WORK. 


re S KING, Phestfent AStey B. GIBBS. Treas 4. H. PORTER, Engineer 


ar as Wu RY COAT BUTE RY hal JA) ME >>) A. KING, Vice-Pres H, KING, Secretary. Cc. F. LEWIS, Enyinee 












-NGE MOOR IRON CO,, juNion BRIDGE COMPANY. 








DESIGN AND Me NTF) omrrak 


a BRIDGES; VIADUGTS & ROOFS 


AND IRON. 


ile Members ten score the Addition 2 Extraneous Metal and without Welds, 
iles or Buckles 
nécion Mothers Manufactured by Processes which Insure an Enti 
Construction Strains, re ve of 


- WROUGHT IRON TURNTABLES 


—_ ire CENTRES of CONICAL STMEL RODLERS and STEEL PLATES. 
GALLOWAY BOILERS, 


Giving Greatest Safety, Economy and Durability. 








MAIN OFFICE: FOE SELLERS Piety ngs, | PHU-ADELPBIA OFFICE: | C. MACDONALD. C. 8. MAURICE. GEO. 8. FIELD. EDMUND HAYES 
DGE MOOR, HENRY G. MORSF, Man:ger. | 1600 Gi wv sas BNGINHHRS 

on Delaware River. ou O. H. SELLERS, Gen. Supt. | And Constructors of Iron and Steel Bridges, Viaducts, Roofs, Elevated Railroads 
ofice, Wilmington. Del. | WM: Fe SELLERS, See’y. | HAMILTON STREET, Marine Piers, Etc. 

a : W M. H. CONNEL L, Treas, ' Works: Athens, Pa. Designs and Estimates willbe { Works: Buffalo .N. ¥. 









Capacity 15,000 tons, sent on application to Capseity 15,000 tons. 
PHCENIX TRON co UNION BRIDGE CO... No. 1 BROADWAY, NEW YORK, 
*9 


410 Walnut Street, Philadelphia. ‘CARNEGIE, Puiprs & Co., LIMITED, 


= aaa or ais Pittsburgh, Pa. 
CURVED, STRAI AND HIPP Proprietors of Homestead Steel Works, U — and Lower Union Mills, 


HUGHT-IRON ROOF TRUSSES, BEAMS, GIRDERS AND JOISTS ae 


VY sod all kinds of Iron Framing used in the construction of Fire-Proof Buildings Open Hearth Steel, Boiler, hip and ‘Tank Plates, 
DECK BEAMS, CHANNEL, ANGLE AND T BARS sessemer and Open Hearth aa Slabs and Billets, 
: : Steel T and Street Rails 
V Curved to Zempiate, napely ened ta the consiradion of enV 7: All sizes Iron and ae ene ea, te the o-inch section 
1 Wood | d SIZeS c ote re DS» iuagding the 20- seclio! 
‘“@iinyT WROUGHT-IRON COLUMNS, WELDLESS EYE BARS, aa 
And all shapes used for Top and Bottom Chords Posts, Tie-Rods, etc.. for Bridges Channels, Angles, Flats, Tees and odd sections, 
ding oad Iron, Street Rails, Rail Joints and Wrought-Iron Chairs. Refined Bar | Iron and Steel Axles, Links and Pins, 
chatting, and Every Variety of Ghape Iron Made to Order. Wrought-Iron Drawbars, Universal Mill Plates, Bar Iron, 
and Specifications furnished. Address DAVID REEVES President | and all kinds of 


Car, Locomotive and Machinery Forgings. 


ENN BRIDGE COMPANY, | Oma Soom, Sooveunea, Preeideat SSS Wi Boe ez, Vico Prealdont 


' BEAVER FALLS, PA., SooYSs SMITH & Co., 


Contractors and Manufacturers of . Y 
CONTRACTING ENGINEERS (Incorporated.) 
ISS AND SUSPENSION BRIDGES STRUCTURAL IRON WORK Design and Build in every part of the country, Bridge Piers, Difficult Foundations, Sharta, Subaqueous Tua 
© nels, etc. 
RG SHIP) 2 7 , \ Poetsch Freezing Methods Patents. 
i BARRIS, fAN, , a 7 —_ ™ Tribune Bollding, No rare. T. t oe This method, now in use in Europe, renders easy practicable under water operations hitherto impossible 


| euch as Subaqueous Tunnels, Deep Foundations, etc. 


EW YORK STONE CONTRACTING COMPANY. | ——————__MAIN OFFICE 2 Neeson 86. (Cor, Wal, Now York ___ 


John C. Goodridge, Jr., President. 
WROUGHT IRON 


ADDRESS 113 EAST 25th STREET, NEW YORK CITY, 
BAIDGE Co., 


CANTON, - - OHIO 
A B. Abbott, Pres. ; D. Hammond 
Vico- Pres, : F. M. Wyantt, See’y 
& Treas.: E. J. Landor, Eng’r. 
MANUFACTURERS OF 


Iron Bridges & Roofs. 


Have their work in use in 
Gweaty-seven different States 
Canada and Mexico. 





















Calverts, 







Tunnels, 
Skylights, Conservatories, Etc, 


A,Tep Light of Glass. 
B, Condensation Bar. 
D C. Bottom Light. 
D, Space for Condense 
tion, 





Dams, 


E, meine to Tep 


¥, Metal Ber with Dou. 
ble Gutters. 


G, Meta) Cap for Lewer 
Light. 


ee 





The Helliwell Patent “ Perfection ” system of 
Glass Koofing. ABSOLUTELY TIGHT. The 
most durable system yet invented, superse- 


aii . BUILDERS. 
' nie all others, pestis ularly on large roofs, 


BUILT OR KEPAIRED WITH BETON. SiG eek Sassen ter 
BECONSTRUOTION of OLD WORKaSPECIALTY. Estimete on Application. | ' JOSEPHUS PLENTY, 24, cce"d Street 
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OSGOOD DREDGE cu., : “ALBANY, NY. 
Raiph R. Osgood, Pres. James H. Blessing, V- co 
John K. Howe Sec’y & Treas. 
MANUFACTURERS OF 


pre “DGES, ITCHING, ERRICKES, | 
Pies ATORS MACHINES, Erc.. Eto | 












BANFORKD KOSS, JOS. B. SANFORD 


ROSS & SANFORD, 


Builders of Docks and = 
























STEAM DREDGES, 








CONTRACTORS FOR DREDGING AND Har- | 
BOR IMPROVEMENTS. \ 


Fuller Building, Jersey City. N. J. 
South Gay St., Baltimore, Md. 1420 New 
York Ave. Washington D.C 
MORRIS & 5 & CUMMINGS DREDGING COMPANY, | 
Office 45 Duane St. New York, 













<= WRECKING Cars, 43>" 








COMBINATION DREDGE, 


Union Dredging Co. | WULCAN IRON WORKS 


TOLEDO. OHIO. 
THE LITTLE GIANT 


EXCAVATOR. PS 


A Lixht Steam Shovel for LBA 
Contractors use for 




















GRADING, DITCHING, 
BALLASTING, &c. 





Manufacturers *of Dredging Machinery. 
Coatractors for Dredging Canals and Ditches 
‘nad removing sll submarine obstructions. 









Saves 60 per cent. over hand 




































Beles ; : labor. Weighs only 15 tons. 
° CONTRACTORS FOR Send for Circular. 
DEADSTROKE River & Harbor Improvements, 
} 34 PINE STREET. T 
Power Hammers. ae oa POUND MAN UFACTURIN G C( y 
a 3 |AMABBG Q3PAAE Il PT SLAAAAAPTD Lockport, New York 
: = | GRAM’ STEAM PILE HAMMER, SCSLS Sw 
ca The most effectiveand SPF Sa 
af = 5 economi 
+ Ea | PILE DRIVING 
eZ =% Machine ever Construc 
eb ai Ja ted, Simple in De- 
a “ a & 2 | sign, Easily Opera- 5 _ = = 
a a: “ ° ted,not liable to get . - 
anf & ae out of order. Messrs AND M Ii ( >V 
FE 23 3 8 Pike & Son, Cambridge Ss rT Ez A [33 hed & Iu i 
o. 8 28 | Mass., say, The Best in the World. Estimates Furnished on Application. 
Oe as “On our contract at 
a 35 Stoney Brook we were my 
n 8 - able to drive eight 
Zo Bk mek Plank to a depth 
Sa ee poll yh STEAM PUMP ENGINES, 
2 ae Hammer, and we | Boilers, Machine Tocls and General Mill Machinery. both new and second. hand, a 3 
$ are convinced that | Write us fully, stating just whet you want. Over 3,600 machines, new and seconi-h 
Ss | 3 there is no other | described, and prices in our new list just issued 
- 4 ws apparatus that S$. C. FORSAITH & CO. Manchester N. 


will do the work ° 
on cheaply ‘and as | PSANCH OFFICE: 207 and 209 Centre street, New York 


well.” 





DIENELT & EISENHARDT, Mkrs. | 


1306 Howard St., PHIL ADE LPHIA. 
~ HOISTING ENGINES, am OTIS & CHAPMAN 


pieiyaly —“tsttiticSttee | STANDARD GRAVEL AND HARD PA 
eee /AUTOMATIC STEAM PILE HAMMERS EXCAVATOR. 
Bg, pile del quar. ce of A. 8. Hayne, Contractor. 


Quanah, Lex., Deo. 2, 1887. 
aincunt of Sek £ Fd BISSELL, Chict Eogr, Pan- 
nanniew onstruce ion Co., Quanah, Tex. 
v $4 ST: 


DEAR SIR: ae to your inquiry of 
the working of the Nasmyth Steam Ham- 
Send for aoe 
This patent has! been 


mer furhished by the Vuican Iron Works, 
sustained i3 } 
courts in N. Y & N. 


Chicago, would respectful'y sav: I have 
just completed the work of driving 500 
piles, across the Canadian river, with this 
Hammer, using an extension ¢river with 
senile tcc I ie 2d he Be swinging leads. The Hammer workea 
VANDERBILT & HOPKINS, 
Lumber Manufacturers. 
- s i! 
Railroad Ties tosde th of 28 ft. in the ground 
~ ™ Yours respectfully, A. 8. HAYNE. 
to order. Railroad Supplies, White and Yellow Pine. ern: 
Oak, Cypress, Spruce ‘ond Hemlock Plank. Oreoseted Pile Driving Machinery is one of our leading T whom it may conc 

















MANUFACTURED EXCLUSIVELY 8 


John Souther & Cc 


BOSTON. 


Earth displaced at ONE QUARTE 
LESS EXPENSE than by any 
other machine. 







nicely and was entirely satisfactory 
in every respect. Of the number of 
iles driven, not one was split or shattered 
vy driving. while the Hammer was run- 
ning at the rate of 8 blows to the minute 
The pi'es were 4 ft. long, and were driven 



























ye ne > J I hereby certif: ee I have used the Otis patent improved Steam Excavators the p 
eee ee eee eee twenty years. in all kin : ds of ae. i be ” pod pest dry fee mt 
oRTY eT Ww to use, the only one that work success ar m at 

Se ana eee VULCAN /RON WORKS, aedant put into care five million yards under one contract for making land in Bost 






CHICAGO. with two of these machines I loaded from seventy to eighty thousand yards Pee aON. 


WM. GARDAM & SO 


96 JOHN ST., NEW YORK. 
Manufacture Instruments for all kinds of 


First class workmanship. New and improved designg _ Prices reat 
able. Send for Caialogue. 












PITTSBURGH TESTING LABORATORY ! / 


Keystone Testing Laboratory. 
HUNT & CLAPP, JNO. NAEGELEY, 

Engineer and Architect, Buildings, 
Roofs and Machinery. 


Metallurgical Engineers & Chemists | srsctatry: ‘Ineection, Testing and Supe. 


inter¢cing of Ircn and Steel Structures 


95 Firth Avenue, Pittsburgh, Penna. 





| 

| 

| 

j 

Cer Piherty & Stn &t.. Pittshurgh,Pa. | 

SPECIALTIES: Inspection of RAILS and Rcom = Benshaw Building 











material for BRIDGES and other structures : A < . 
CHEMICAT, ANALYSES and PHysicaL | Readers of Enormexamne 1 News will| Souscaren's Spectfications of 
a atthe ff ale Sedna nts for. | Oblige by mentioning this journal | a‘ . a 5 oe ial 
[) STS of all kinds, Agents for | when corresponding with its adver- Tron and Steel Railroad Bridgds, ? 


Tinius Olsen & Co’s. Testing Machines, | tigers, 
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DIVIDED POWER 


COST? TO PURCHASE ) VERSUS THE 


SHAFTING cure A MANTA. | Westinghouse 


COSTS 10 DRIVE ENGINE. 
Independent Engines convert their whole 
power into merchantable product. 

Take the Engine to the Work, not the Work to the Engine. 


THE WES TINGHOUSE MACHINE CO 


KkPitteaburgh, Pa. 


The Altman and Taylor Co. represented by 
Robert Boker, & Co., City of Mexico, Mexico. 
Stevens, Corwin & Co., 1 Chamber St. N. Y. City. 
with houses in Panama, C. A. Lima, Buenos Ayres, 
Guayaquil and Valparaiso, 8. A. 



















HELLER & BRIGHTLY, 


Spring Contes and Ridge Aven 
e . Philade' phia. ” 


Without decreamag size of any | 
part of our “Engineers Transit 
we have reduced the weight one= | 
half. An ordinary Transit Tele- | 
scope magnifies trom 10 to 12 di- | 
ameters; our new Transit Tele- | 


127 Fulton St., and 42 Ann St., 
= NEW YORK, 


MANUFACTURERS AND IMPORIERS OF 
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Selling Department in the United States 


CONTROLLED BY 


WESTINGHOUSE, CHURCH, KERR A C0, 
17 Courtiand S:ireet, New York. 
97 Fifth Avenue Pit! <burzh, 
146 and 158 Lake Street, Chicaro, 
M.R.MUCK LE J8. 4 Co, (Rep. W., ©... K.4 Co.) 
GOS Chestnut Street, Philadelphia. 
FAIRBANKs & CO, 
202 & 304 Washington Ave,..8t.Louls, 
BiIZtinien Avenue, Kansas City. 
1330 Seventeenth Street, Denver. 
F.C. AYER, “epresentirg F & Co.) 
1619 Cap'tal Avenue, Omaba. 
GEO. M. DILLEY & -ONs, (Representing F & Co) 
Pine @iuffs, (rkans«nas. 
UTAH & MONTANA MACHINERY CO, 
259 Seuth Mainst., salt Lake City. 
— Granite street, Butte, Montana. 
PARKE & LAtY 
212% Premont Street, San Francisco, 
33 & 35 Nerth Front st., Portiand,Or, 
THE D.A. TOMPKING CO, 
36 Collece street, Charlotte, N.C, 
45 South Prsor street, Atlanta, Ga. 
ROBT. MIDDLETON, (Representing The D.A.T.Co. 
Mobile, Ala. 
H. DUDLEYCOLEMAN & CO. (Rep.The D.A.T.Co.) 
New Orleans, La. 
KEATING IMP.& MACH, CO. (Rep.The D.A.T.Co.,) 
Dallas, Texas, 





KEUFFEL & ESSER, | NEW BOOKS. 


A PRACTICAL TREATISE ON THE 
COMPRESSIVE RESISTANCE OF FREE 


*: Surveying Instruments f+ | STONES. BRICK PiERs. HYDRAULIC 





ooops —— inane, oon CEMENT, MORTARS AND CONCRETES, 
e cree = y ‘ i ore, Ph ‘o ‘orps of E 
igriton a diameters, ‘snd wal Mathematical Instruments. = Q. A. — r : = = . I. : 1 4 a 
ime on & wa jal @ , r, > gineers, ete., author o reatise on Limes 
feet. Gur new Miaing Transit DRAWING PAPER of all kinds, cunideniata saan cheleeane 
wrt 8 8. : wae ‘ 1 ° ¢c., ’ UD, Boo, 
ese inst ts are used by DRAWING MATERIALS ’ . ; = . 
the {> ‘8. Government. which, E : : THE DESIGN AND CONSTRUE TION OF 
since Octo) t MASO! AMS. Giving the metho: 
= sy transits, Levels, etc. and on all — ALL GOODS WARRANTED — eee a = — ne 
rvi . Noyes 1 deterininin he protite of the 
), a ° sfolbave'work requiring great axcuracy. = 7 ____——s—s—“‘ésA@@’ Been for Catalogue and Samples of Paper. “es | Gutter Satine ee Det: Weannen, Je. 
od i ustr t sent post- = Q ce Da 
woiation eee G. S. WOOLMAN, | CE. Division Engineer New Croton Aque- 
k| duct. Illustrated bytypes showing the High 
_ [PROVED 116 FULTON STREET, Masonry dams of theWord. Containing 58 
Engineering & Surveying NEW YORK plates showing some Dame. 4to,cloth, $5.00. 
INSTRUMENTs PRACTICAL HINTS FOR DRAGHTSMEN 
—— 200 page Catalogue of Engineering Instru- | By Charles William MacCord, A, M.. Se. D.., 
L.BH ’ ¥ ., :, -rofess 0 chanics t ine the 
ck CERMANN | ments and Drawing Materials on applica- Se iw a naaang eh 
57 Adams St. tion and mention this Journal. Bt + ae : tec aaa 
‘a8 ecb tine OHIO. “Lessons in Mechanical ae = 
= Cilia diciiriaalinaiiicaninnanate Practical Treatise on the Slide- Valve ance 
GE0, M.-EDDY & CO., > enean: —~ ener ee n 
Manufacturers of oe 4 4 ARCHITECTS’ aati ey ena. ith many fine illustrations. 
: Cc 4to,cioun, 
1 ; WALPOLE DYE &, CHEMICAL WORKS, | : . 2: — 
WEASURING TAPES Bi x AL s SsGbees ka, besten, Mate PHOTOGRAPHY APPITED TO SURVEY 
Cotton, Linen & Steel, fl 6 ING. By Henry A. Reed, U. 8. Army, 
YOR ALL PURPOSES, = author of “Topographical Drawing and 
$1 to 353 Classon Ave. \n Sketching.” With many illustrations. 4to 
BROOKLYN, WN. Y. New eloth, $250, 





") Established 1820. 


YOUNG & SONS — 





FAUTH & CO. 


MANUFAC. URERS OF 


INGINEERING INSTRUMENTS. 












anything made. 


‘WASHINGTON, D.C, 


FROST & ADAMS, 


37 Cornhill, 


Boston, Mass. 


Tapes, Chains, 








Engineers, Surveyors 
AND 
Draughtmens’ Supplies.! 


Instruments 


43 N. Seventh St., 




















LATEST IMPROVED 


Monckton’s Complete Stair-Bullder, ato, 


cloth, $6.00. 


Graphite Paint Steele, Treatise on the Diseases of the Dog 


Srred strength, eommpabe cocserpetion sed tes cha Ene! Durable and Reautiful. 8vo, cloth, $3.50. 
iS com construction and first class perin UNAFFECTED BY H¥AT OR (01D, DAMPNESS, SALT A Manual of Steam Bollers, Their De- 
thalsbip are the Chief characterigiy of Our — Pin AIR, RUST, OR EVEN ACIDS sign, Construction and Operation, 
catalogu si olar For Smoke-Stacks, Boiler Fronts, Tin Roofs, o1 — . a . . 
hments and Vertical Sighting Arrange- | Metal Work, this Paint is far Superior to By Prof. R. H. Thurston. 8vo, clotn, $6.00, 


Steam Boiler Explesions in Theory and 


With many illustrations. 12m, cloth, $1.0 


SUrveying FOR BETAS SEXD FOR CIRCULARS. in Practice. By Prof. R. H. Thurston. 
ri ‘ illustrati . 12m0, cloth, $1.50, 


| Joseph Dixon Crucible Co., Beaumont’s Practical Treatise on Wool- 
JERSEY CITY,N. J. 


len and Worsted Cloth Manufacture, 
Fully illustrated. 12mo, cloth, $2.50. 

| mkeleton Notes Upon Inorganic Chemi«- 
try. Part 1.—Non-Metallic Eiements. By 
P. De P. Ricketts, Ph. D., and 8. H. Ruseell, 
M. E. Oblong 8vo cloth, $1.50; mor., $2.00. 

| 


JOHN WILEY & SONS, 
Astor Place, New York, 


MANUFACTURED BY Publishers of Scientifle and Industrial 


*.*Our new Catalogue for 1888 will be mailed 


192 & 194.Madison St., Ohicago, Ill | free to any one ordering it. 


——— - Field Books, &. PHILADELPHIA. ENGINEERING, SURVEYING | 
anon y attended to. Send for ilius- ” a aND 
Se ean lemeataeeeameat a MINING INSTRUMENTS, 
TE 
TERM. PFISTER, KEN HEER & SEELIG, | Works, 
y Successor to (Successors to L. R. Strassherger), | 
L WHITCOMB & co., HILADELPHIA, Write tor illustrated catalogue. 
Manufacturer of MANUFACTU RERS 


sa SURVEYING 





Instraments carefully repaired. ROSE POLYTECHNIC INSTITUTE, 


| 
| TERRE HAUTE, IND.—A SCHOOL OF ENGINEERING, 
| Well endowed, well equipped departments « f Me- 
| 
| 












ca ENGINEERING and| , 5 Te Tees, Cneete- 
st AND sUnVErINe “SURVEYORS AND ENGINEERS to (Drawing. spxtenaive shape and t Labrat rie. 
‘ s STRUMENTS | For Catalogue, address ( , res. 
gineering eitinaiaiin INSTRUMENTS and SUPPLIES, SPF @ BERGER 
Barco mserig Improved Engineer's rT". FB. RAN DOLPH, Ke. 9 PROVINCE COURT, BOSTON, MASS. 
West Fifth St., Manvfactar- 
_ bnelnnatt, 0, Transits & Levels, | © « w.anst, crncrynatt, o. " ee oe 
pod Z Repairing Tapes, Chains. Rods, Rules Established 1853. Send for Catalogue, “sa 
Drawing Material and cao meme | SURVEYING. FNGINEER- 
DRAWING PAPER, ING and 451 ROROMICAL 
List and description of our New Catalogues sent on WwW. & i. E. G U R a E 7s | esitentan ttaiel 


TROY, N. Y. 





Civil Engineers and Surveyors can now be 






ARE STAMPED WITH e ORK} On TRACE MARK. 


Catalogue 
T. ALTENEDER, 355 N. 107 ST. 40 Blackstone Bullding Cleveland, ©. | provements on aprlication. 


@anuracTunaa. PHILADELPHIA, 


MANUFACTURERS OF 


MYT Tayi suppiied with the Civil Engineers’ and Surveyors’ 
REMANSEIP. Steel Tape Mending Machine. | N ST a U Mi Fr NO S EXCELLENT Pracx Cortes of qnuthing revit. 
; cE 4 a ith Pen (or Type ter) 

SUPERIOR szseeresnsmncmon. | Scosybed under -stoq Tapes, to, Beary Bie 


TEMPER AND hi 
on Application. JOHN L. CULLEY, C. E. Will send Dlustrated Price List of new im-| 7 !7 f7j8)" ‘AUTOCOPVIST 


logue and Manual of their Enginee:s’ & Sur- 
veyors’ Field Instruments ete., on a 








graphy. Specimens Free. 
AvTOcoPYIsT Co., 166 William street.New York 
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The Marion Steam Shovel Co 


Barnhart’s Steam Shovels, 
WRECKING CARS, DREDGES, RAILROAD DITCHERS, and BAI,.LAST UNLOADER 


+> 





AU of our Machines guarantecd to give 
entire satisfaction, otherwise may be re- 
turned at our expense. 


OAD DITCHER. 


For further information, Photographs, 
Catalogues and Discounts, Address, 


The Marion Steam Shovel Co. 


SEARS, Gans BARVHART'S PATENT BALLAST UNI’ 
The Victor Ratiroag 


Excavator & Wrecke 


Is the best, most powerful, 
est working, most durable 
handled, and cheapest. Th 
Excavator that received the tig 
premium, the gold medal. ; 
other excavators; will excavate tt 

r cent.more ear 






RAILI 














WELLAND, ONTARIO. 


STEAM DREDGES 















h of any 
any excavator ever by) 


It isthe only ex ravate 
that can (and has 







a It built . | 
car ony -rial, ms d the = as Shaft 
DERRICKS of the latest improved ang shaft ' 


designs; patented devices ane 
which materially 
important points 1 cannot 5 
used by any other build ut 
ables usto build am Ore efficient " 
chine at leas cost. 

Send for illustrated Catalogue 
Testimonials. 


Toledo Foundry & Machin 


TOLED®, OHI, 











* FIOISTING EN GINES,— 
— HORSE POWER HOISTERS, and STONE DERRICK IRONS. — 


CENTRIFUGAL PUMPS AND OTHER PLANT FOR CONTRACTORS USE, 


RITER & CONLEY, 


Manufacturers and Builders of 


shaft 


Snaft 









Shaft 
Shaft 
Shalt 



















LIDGERWOOD M’ F'C CO., 























IRON BUILDINGS, MANUFACTURER OF os 
a HOISTING ENGINES 
Stand Pipes, Plate Iron Gir- , 
ders, Corrugated Iron, and BOILERS 300 Sizes. 
aE neret Over 4500 Engines in Use. = 
Heavy Plate Iron or Steel J. H. HOUGHTON, Agt. ; 
Work for Blast Furnaces, > LE $ 
Steel Works or Rolling Mills. BOSTON. | 


&5 and 56 Water St., 
PITTSBURGH ee 


FROM 1-4 TO 15,000 Ibs, WEIGHT. 
True to Pattern, sound, solid, free from blow-holes 
and of unequalled strength. 
Stronger and more durable than fron forgings in any 
position or for anys rvice whatever. 
40,000 CRANK SHAFTS and 30000 GEAR WHEELS o! 
this steel now running prove this. 
Cross- Heads, Rockers, Piston-Heads, ete., for Locomo- 
tives. STEEL CASTINGS of every dose ription. 
a for Cireulars and Prices. 
HESTER STEEL CASTINGS CO. 
wot Jheaster. Pa. Offies ; 407 Library S'.. Phila 
THE .GREATES 


UC aie) THE NEW HANDY BINDER 














Liberty St., 


NEW YORK, 


KENDALL & ROBERTS, 


CAMBRIDGEPORT, MASS. 
IMPROVED HOISTING ENGINES, 


Patent Friction Drums, Reverse 
Link or Clutch, Single or Double 
Cylinders, Single or Double 
Drums, with or without Boilers. 
Special Designs for Mining, Pile 
























































Oriving, 
ON EARTH petra ap Sorex Conmnenen, 
CAPACITY 1 TUNA MINUTE a A is handy 00 bled Berrogton’ Links Ship ; 
& \ 4 DVANTAGES :—I1S 1anay o bine ngines, Lighters or 39 
ONES a UU te) aS does not confine the margin of the Stevedores. ’ 


§0-56.S CLINTONST CHI p> C \ C paper; it opens perfectly flat at any 

i ‘ NN page: it is light and easily sent by 
mail; it contains no parts likely to get 
out of order, and it is very CHEAP as 
compared with any other practical 
binder. 





ROBERTSON’S HORSE POWER HOIST. 


This Hoist has many advantages 
over all others in the market. It 
has an improved friction clutch with 
two drums, and needs only to be 
known to be appreciated by those 
who use such machines, 













5 : e 
Ketcham’s Profile Books. 
Have been in use for nearly Twenty Years 
and are beyond question the most eee | 
and perfect fleld or office record ever made. 
We keep in stock over Fifty Varieties of | 
sizes, bindings and plates, in both the old style | 
of “POCKET PROFILE” and the newer | 
“CONTINUOUS PROFILE” book, and with 
our numerous piates make to order books of | 
any desired mo or pattern. 

Our assortment of Transit Level, Cross Sec- 
tion Topog and Field Books; Drawing, Tra- 
cing, Blue Process, Profile and Cross Section 
Papers, and Engineers and Contractors Sta- 



































Las 






La 


Sent to any address on receipt of price 
SEVENTY-FIVE CENTS. 


Send for Circulars and Prices. 
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tionery is most complete, and our prices in ‘ ‘ - 
roto — re eines. Your orders are re- | Engineering News Publishing Co, DONALD MCNEIL & BRO,, 
spectfuily solicited, 
Tirbune Building, New York. 
CHAS. F. KETCHAM & CO,. MANUFACTURERS, 





Stationer and Printer, 


27 and 29 Nassau 8t.. New York. ‘BOOK KSI For a, & Imlay & Summit Streets, 
The friends of ENGINEERING News| reek SS a a BROOKLYN, N.Y. 
will confer a favor by letting us know \| AND ano SUPPLIE Draughtsmen, | —————— Saar ORE R pS SSR aaa 
when they cannot find what they mee snaon ana yay ; — aoe Con: Every Engineer and Contractor for Water Supply should 
advertised in tts columns. Please men- ruction, an or Sotenctitic an have aco of Fanninge’s W 
. GALS 8 ater Su 
tion ENGINEERING NEws when <¢ | Lemoore, alte. Py 7 pply aa ae 


responding with its advertisers. — ' Engineering News Pub. Co. ee = “ste $5. 00. ENGINEERING NEWS PUB. CO., 
TrisunE Buitpinc, New York 
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TRONGEST AND SAFEST DYNAMITE EXPLOSIVE 
KNOWN TO THE ARTS for all Miniag, Railroad 

Work, Rock and Stump Blasting. 
Fuse, Cars, Barrertes anv E:ectrric Mixtxe Goons. 
Hercules Powder Co., 40 Prospect St., Cleveland, O, | 
J. W. WILLARD, Gen’l Manager. | 

The Fastest hus been 


Driving on the NEW CROTON AQUEDUCT done with 


RAND DRILLS. 


MONTHLY RECORDS. 
shaft 20.—July 15,—August 15, 1885, 254 ft., 16 X 16 tunnel.—$200 Ist prize. 
shaft 184%.—May 25.—J une 25, 1856, 290 ft., 16 X 16 tunnel,—$300 Ist prize. 


The only rlaisheldin Aqueduct all drills competing 











Shaft 15,—January 1887, 326 ft. 8 X 16 tunnel. 
SEMI-MONTHLY 
Spaft 20.—January 15—February 1, 1887, 189 ft., 9 K 21 tunnel. 
WEEKLY RECORDS. 
3.—Week ending December 12, 1885, 81 ft., 16 X 16 tunnel, 
-Week ending January 22. 1887, 90 ft.. 8 X 16 tunnel. 
Shaft 15,—Week ending March 26, 1887, 102.1 ft., 9 X 17 tunnel. 


RECORD. 


Shaft 1 


Shaft 15. 


The highest American tunneling record. 


Rand Drill Go. 


23 PARK PLACE, NEW YORK | 






HENRY L. 





PN 
2 14. * 


) ye 


TRY THE NEW 


BLASTING MACHINE. 
No. 1 will fire 5 to 8 HOLES.—Price $17.00. 
No. 2 will fire 20 to 30 HOLES.— Price $25.00 
Easy to Operate, Strong, Durable, Reliable. 
NO EXPENSIVE REPAIRS. Will Fire Any Make of Lipleders. | 
James Macbeth & Co., 


Manufactures of Exploders and Batteries. 


128 MAIDEN LANE, 
_ For sale by leading Powder Companies and Dealers. 


For Sale. 


F.W. IREDELL, 


(Mining Engineer.) 


Ingersoll Compressor. 
Drills, Purchasing Agent 
Diler “ete. For Sale. A pair of new Compound Du- 


plex Steam Pumping engin2s, capacity 600,000 
galls. per 24 hrs. Also stand-pipe 4 ft. diam: 
by 170 ft. high. 

10 Park Place, New York. 


FOR SALE. 


R. P. McCORMICH, 
Room 423 Alamo Bdg., Kansas City, Mo 
Locomotives, Rails, 


i SALE Dump Cars, Hoisters, 


boilers, Engines Derricks, Serapers, 
’ One Gates Crusher N 
Crushers, Pumps, Drills. Lot of Rails| Ons 3'to-t gauge Locomotive, H. K. Porter & Co., 
0 good order. Excavator, Steam Oueee £ Ustvere, 0 Fen 


m tty 8-foot Sid "Da 
ighter, 1 Steam Excavator. Write oo 39 Your wh gel Jud yoy 2 Buckets. 
br what you want. 


Five Inversoli Compressors 
Two 8) somotive Boilers. 
W. S. MIDDLETON, 
52 John &t., 





res 
It 
ith 


be 


J. C. SAXTON, 52 Broadway, New York City. 


Cable Railways. | TRAGK, rorsaicacamomee 


E. SAX TON, Contractor. Ls 
} 


se 





KANSAS CITY, M 


| 


; BOO For Engineere 
’ Architects, 
Surveyors, | 
Draughtsmen, 
Rallroad Con- 
Teuctions and for Scientific a and | £ 
binge Schools fi 


neering News Pub. Co. #F'2s¢ 
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—==FORCITE POWDER.: 


“Your explosive is the strongest and safest to be had in our market.” 


THE AMERICAN FORCITE POWDER MANF’C CoO., 


UATRACTORS QUARRYMEN! MINERS! sUuroWueh 


NEW YORK city. | 





NEW WATER TOBE STEAM BOILER, 


adapted by the Electriéd Light Co's of Cincinnsti, Lousville Colum- 


Economical, Durable and Positively Safe. 


THE SERGEANT 
ROCK:'DRILL 


MORE SIMPI LE IN CONSTRUCTION. 
MORE EFFECTIVE IN OPERATION. 


AND 
REQUIRES LESS REPAIR 
than the Best-Knowwu Rock Driiis 
in the market. 
We are Prepared to Prove Above Statemen 
COMPOUND AIR COMPRESSOR. 
Correspondence solicited and estimate 


furnished for all kinds of ma- 
chinery required in 


Mining, Quarrying or Contract 
Work, 


ADDRESS 


SERGEANT DRILL COMPANY 


16 Dey st., New York,U.8 A 





THE ONLY SAFE 


HIGH EXPLOSIVE. 


It contains no Glycerine or Gun Cottor. 
Cheapest, Best and Strongest. 


‘composed of two ingredients shipped and kep separate 
until required for use at the work. 


240,000 Ibs. used in Flood Rock, Hell Gate,N.Y. 
No Accidents by its use in any Tunnel. 


No Noxious Gases, No Headache, No Nausea. 
Fuzes, Caps and Electric Batteries. 





RENDROCK POWDER CO. 


23 PARK PLACE, NEW YORK. 


oot — 


4G) 
= Su paree 
"e) 


ABBOT, Lieut. Col. Engineers, Bt. Brig. Gen.. Willets Point. 


55 LIBERTY ST., NEW YORK. 


FUSE GArS 


AND ELECTRIC 


BLASTING 


BLASTING 





a! T ) ) rt on 
SUPPLIES, DYNAMITE APPARATUS 
We can furnish explosive and explosive material of all kinds in quantities needed for the 
largest contracts, Send for Illustrated Pamphlet, mailed free, 


4H TNA POWDER COMPANY 


98 LAKE £1REET, SRICASH 


ke ee-AA. CD. 


A Manual of Maintenance of Way, 


BY WM. B. PARSONS, 


Jr.,C E. 


PRICZ, $2.00. 
For Sale at this Office 


Sa Agents: | 


GN, Rochester, ‘N.Y. 
se Fiske, 64 Jonneten Building 
Cmeinnati @nlo, 
ee ~~ As Dearborn Street 


hicago, 
c BAS CROET,49 Mason Bullding 
A+ 
| J. Ss. MMOOME. 169 Gravier Street 
New Orleans, La. 


RooT’s 


mas, St. Pani, Detroit, Ph.lad Ph ladelphia, Jersey City, etc. 


PACKER, Shiediey Building 


ABENDROTH & ROOT MFG, CO., v-mpeniscace ne 


Vv. MERRILL - 149 North 3rd Street 
Philadeiphia, Pa. 
#@ CLIFF STREET, NEW YORK. |8,C,. DODGE Chattanooga, Tenu. 
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McMAHAN, PORTER & cO.,| 











W. F. DUNSPAUGH, 


GREAT WESTERN FIRE CLIY cant a 





NEW CUMBERLAND, W. VA. | TORONTO, JEFFERSON CO., O.. yar 
MANUFACTURERS OF | —MANUFACTURERS OF— 
STANDARD SALT GLAZED VITRIFIED SALT GLAZED SEWER ?ipgp 


SEWER PIPE, — 


aso DOUBLE STRENCTH "0 


Rn. RMR. CULVSBRTTs 
FIRE BRICK, ETC. 
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Manufacturers of 


FIRE BRICK, 


STANDARD SALT CLAZED 


i aint au SEWER PIPE. Foe Linings Chimney Top, FireBrick eal Fire Clay Produc 


\ 






_— 





ANNUAL CAPACITY 2000 CAR LOADS. 













: a) J e a ; BUFFALO BRANCH :W.F Dunspaugh, Res.P’tner & Man.Cor. Court & Franklin Sts, 
ve ay NEW YORK “ — Geo.B. Robbins, 8rd Avenue & 136th 8t,, New York City 
2 EM My CHATTANOOGA CHINA CLAY. | jie 2cttiie enn ma Ta WR 
a f Tat a 
Hun Chattanooga, Tenn. DETROIT PIPE & FOUNDRY CO., 


DETROIT, MICHIGAN. 
MANUFACTURERS OF 









ATIONAL FOUNDRY & PIPE WORKS, Limited, | 


MANUFACTURERS OF 







FOR WATER 






FLANGE PIPE 





AND GAS, 















AND | 
SPECIAL CASTINGS. | ALL SIZES FLANGE PIPE from 2 to 42 INCHES. 
| ALSO GENERAL FOUNDRY WORK 
SCOTTDALE, PA. Office No, 1 Newberry and McMillan Building 


HOWARD CHILDS & OO., Pittsburg, Agente. 


CALUMET FIRE CLAY COMPANY. 


MANUFACTURERS OF 


Double Strength Culvert Pipe, Vitrified Salt Glazed Sewer Pipe, 
Chimney Tops, Chimney Linings, Fire Brick, Fire Proofing, etc. 
CALUMET P. O., JEFFERSON CO., OHIO. 


4.D.S/ZER, President. . 





y W.H.GARLICK. Secretary. 
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GENERAL. AGHNOCIES 5 


FOR HAST. ] FOR NORTH. | FOR SOUTH & WEST. 







D UNBAR, | C. H. LITTLE, L. H. MCCAMMON, Cincinnati. 
57 KILBY STREET, BOSTON | 340 ATWATER ST., DETROIT, W. W. HARRIS, Louisville. 
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ome STOW my ne SHAFT 00, Limite 


a nants Ave,. 


—— 
q BURKE, Pros. an nd Treas. C. E. BURKE, Vice Pres. Supt. _B. TBOMAS Secretary 


LAKE SHORE FOUNDRY. Te 


CAST RON, GAS. 2M A ATE: Ri PIPE of ail Sizes. | 









a 
{ Phila., Pa 





PORTABLE MACHINES 


wanch Castings, Car Wheels, Locomotive, Car, Bridge and al Castings. : 


SAYRE PIPE FOUNDRY. = 
SPECIAL 
CASTINGS. THE INCKSON & WOODWN MANUFACTURING 60, 





SA YRE, PA. P| Berwick, Columbia Co., Pa. 
DENNIS LONG AND COMPA Cast Iron Water and Gas. Pipe, 


Freight Cars, Car Wheels, Bar Iron, 


SPECIAL CASTINCS 


Union Hydraulic Works 


ESTABLISHED 1[837 
MANUFACTURE 


Fire Hydrants, Stop Vilves, Check Valves, 
Pp D WOOD s CO Foot Valves, Relief Valves, Station 

« LJ. : Valves, Water Columns, Etc. 
Cast-Iron Water and Gas Pipe 


BRANCHES, BENDS, SPECIAL OasSTINGS AND FITTINGS AND OTHER LIN& 
OFFICE: SUPPLIES FOR WATER-WORKS, GAS-WORKS, RAILROADS, ETC. 


Germantown Avenw, aid Second Street Philadelphia, Pa. 


PHILADELPHIA, PA. 











LOUISVILLE, KY. 
MANUFACTURE EXC LUSIV ELY 


CAST IRON CAS and WATER PIPE, 


and Special Castings of all Sizes. 
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MANUFACTURERS OF 


VDT TRON FIFE 


MATHEWS’ FIRE HYDRANTS, 
EDDY WALVES, 
JONVAL TURBINES, 
PUMPING MACHINERY, 


CAS HOLDERS, 
€ PURIFIERS, 
CONDENSERS. 
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ESTIMATES ON 
‘Complete Water Works Given 
TANNERS, DISTILLERS AND BREWERS 
SQUARE AND ROUND PIPSH 
STEAM PIPE CASING FOR PROTECTING STEAM PIPES. 
MICHIGAN PIPE CO., BAY CITY, MICHIGAN 


GEO. E. DOWNING, Pre BOWRO . R. TOWNSEND, 


SOUTH PITTSBURG PIPE WORKS. 


MANUPACTUREERS OF 








ALSO BRANCHES 
AND 
SPECIAL CASTING 


FOR 
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Bo 
Being loc8ted sn n dis' of the n from 
uiltouton” WARREN WOOD FCO)” \ranern agente South Pittsburg, Tenn. 


New Philadelphia Pipe Works Company 


MANUFACTURERS OF ALL KINDS OF 




















GAS MACHINERY. 





AN 
GAS. 









SUGAR HOUSE WORK. 


__ SROTION OF EOTION OF | 
SINGLE-VALVE HYDRANT) DOUBLE-VALVE HYDRANT 





FLANGE PPiIPs, SPEcrans; wo. 
NW PHILADELPHIA, OMIO 





; @ation at 


ENGINEERING NEWS AND AMERICAN RAILWAY te 


~ WARRANTED SUPERIOR 








TO ANY 
ROSENDALE HYDRAULIC CEMENT 


MANUFACTURED. 
USED ON THE 


MOST IMPORTANT WORKS 


IN THE COUNTRY. 


BROOKS, SHOOBRIDGE & CO. 5 


BEST ENGLISH PORTLAND CEMENT. 


WORKS, Grays-Essex, England. | New York Office, 7 BOWLING GREEN. 


‘Improved Union’ in Railroad Works. 


LEHIGH VALLEY RATLROAD COMPANY. Office of Chief Engineer. 
W. Stepan, Chief Engineer, Mauch C hunk, February 16, 1887. 


R. W. LESLEY, See. & Treas. American Improv+d Cements C 


Delano branch since the beginning of eold weather, your Improved Union C: 
used, It has given good satisfaction, andis well adapted where the work must be done in 
freezing weather. So far as we have gone in testing your Cement trom the ears you have 
shipped, the results show a goo Cement. Yours truly, A. W. STEDMAN, Chf. Engr, 


LESLEY & TRINKLE, Sales Agents, 
216 South Third St.. Philadelphia 


THOROUGH UNIFORMITY. 


F. A. Maban, Capt. Engineers, U.S. Army, enga,ed in the construction of Davis IsLAND 
DAM. writes: 


“We received 32,548 barrels of your Cement. * * One characteristic 
thorough uniformity. One lot is almost identically the same asthe others. Where work is 
going on rapidly ana the consumption of eement is large (there have been used here as 
high as six and seven hundred barrels per day), such a quality as entire relixbility is a good 
one to posses=, because the same amount of time does not have to be spent in testing.” 


F. O. NORTON, “Manufacturer; 92 Broadway, N. Y. 


“HOFFMAN” CEMENT 


Superior Quality, Unequaled Uniformity, 
In Competitive Test always ahead. 
Wa. J. MCALPINE, GENL. ENGINEER U. 8S, ARMY 
Dry Dock Office U. 8. Navy Yard, BROOKLYN, N.Y 


‘The inspection has been very rigid. In testing 100.000 barrels, , I have never 
had from any manufacturer as large a quantity of so uniformly good quality.” 


LAVy,ENCE CEMENT CoO. 
". ALBE’ My A Sec., 67 William St., New York. 
“ty, 


ALSEN’S portuns22 "MENT. 


We refer by permission to the highest practical authorities in this country and Europe, 
that it is the best Portland Cement made. It stands the highest test for strength and fine- 
ness of ull Imported Portland Cements, and is the most economical and Satistactory brand 
to use for any purpose. Sales for the past three years in the United States, 239,000 Bbis., 


exceeding Haat: of any other brand by ©00 Bbis. Practical treatise furnished on appli- 
ow York Agency. 


Alsen’s Portland Cement Works, “Post Building” 18 Exchange Place, N. Y. 
STEEL RAILS. 


STANDARD SECTIONS 50 TO 80 LBS. PER YARD, 
LIGHT 16 TO 45 - - ° 
STREET RAILS 30 TO 88 - - ° 


rPennsy q’7ania Steel Co., 
2 Wall St., cor Broadway, Ne. ork (ity. 


STEPHEN W. BALDWIN Sa s Agent. 


‘ment has been 


of it is its 





THE BARBER ASPHALT PAVING COMPANY. 


The extent of pavements laid by this 
Company. prior to Jan. 1, 1887, is as follows: 


Deak S1R:—On all of our new work done during the eco ustruc tion of the Hazleton & 


0 PORTLAN | 
CEMENT, 


Strongest, Cheapest, Best, and Always Fresh 


For Sale by all Dealers in Masons ¥ia;, rials, 
JOHNSON & WILSON, Ge»’ 
Send for pamphlets. 45 BROADWAY NE 


Send for pamphlets on tests and testimanials 


oe 
oe a 


UTmosT ECO 
in Cost of Excavation. These machines are constantly being improve Nom 


is constantly increasing. H.A.CARSON,21! Hamilton.Cor.Franklin St fhe 
——_—_—-- xr ' 


WARREN SCHARF ASPHALT PAVING Co 


TRINIDAD ASPHALT PAVEMENTS 


for Streets,Sidewalks, Driveways, The Standard P 


Cheapness, Health, Durability, Smoetions 
and Safety, 


This Pavement Improves Property 25 to 50 per cen 
Send for circulars and estimates. 
PRINCIPAL OFFICE 


NEW YORK 


SHICKLE; HARRISON & HOWARD IRON CO 


sT.L.OUIS,MoO.,U.S.A. 


114 JOHN STREET, 


MANUFACTURERS 


Sa) ae Q- 


OF 


Pe 


CAST-IRON PIPE FOR WATER"& GAS. 


Capacity, 250 Tons Per Day.) 
Gas Holders, Stand Towers for Water Works, Flange pipe, Pump connections, Flexible 
Joints for use under water, and all other Wrought and Cast Iron 
Work required for Gas and Water-Works. 


Will erect GAS HOLDERS and STAND TOWERS in any part of th: 
States, Canada and Mexico. 


Unitec 
——$——— 


It will save 50 to 75 per cent. of the cost of 


ITS ADVANTAGES, transporting passengers and Koos 18807 
t 


DURABILITY, 
SMOOTHNESS, 
HEALTH, 
SAFETY, 
NOISELESSNESS, 
POPULARITY, 
CHEAPNESS, 


eae It is the oniy pavement which in this coun- 
2,020,402 yards | try can to-day r pave 106 miles of surface in 
or the equivalent of about 132 miles of 26 feet first class order. Ii is the standard pavement 
roadway. , of America. 


Bt. 
Philadelphia 
uisville 


y. 

It will save 60 to 75 per cent. of repairs 
vehicles. h, and 

It saves human nerves and health, abl 
adds to the comfort of every person who use 
a carriage. 


LIST OF OFFICES 


Philad: Iphia, 451 

Nowth soeh sorh B ; bore i seton. 101 Milk Sporn 
cago. 184 De 

Bufo, Ck Chapin ie ha ce Louisville.sth 

a 6th and Olive Sts. 


ynden 
oe gt Charles es Street Lon! de 
Strasbou: $5 Masse 


Te; rlin, 35 n Strasse. 


For plans and estimates apply to the general offices of he Barber Asphalt Paving Company. 


Pion it trade Mae teaches: cat riod PARR RE Sy 


A.L, BARBER, President, Le Droit Building, Washington, D. ©. 


F.V, GREENE, Vice President, Washington Building, 1 


way, New York 


— —— I 








